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A Seven-Day Journal 


Awards to Inventors 


An announcement has been made this week 
concerning recommendations to the Treasury 
by the Royal Commission on Awards to 
Inventors in respect of claims connected with 
the invention and development of radar. The 
recommendations are for awards, totalling 
£94,600, to twenty-one claimants, the largest 
individual amount, £50,000, going to Sir Robert 
Watson-Watt, F.R.S., for his “‘ initiation of 
radar and his contribution to the development 
of radar installations.”” The other awards 
recommended for contributions to the develop- 
ment of radar are:—Dr. E. G. Bowen and 
Mr. A. F. Wilkins, £12,000 each; Mr. L. H. 
Bainbridge-Bell, Mr. H. Larnder, Mr. G. A. 
Roberts, Dr. D. Taylor and Dr. A. G. Touch, 
$2400 each; Mr. W. A. 8S. Butement, Mr. R. 
Hanbury-Brown and Mr. P. E. Pollard, £1200 
each; Mr. R. H. A. Carter, Mr. H. Dewhurst, 
Dr. J. H. Mitchell, Mr. 8S. Jefferson and Mr. B. 
Newsam, £750 each; Wing-Commander E. J. 
Dickie and Dr. B. J. O’Kane, jointly £500; 
Mr. P. A. Marchant, £250; Mr. P. A. Marchant 
and Mr. D. A. Weir, jointly £250 ; and Mr. R. V. 
Whelpton, £250. It is stated that the awards 
are unlikely to be subject to tax. The award 
of £50,000 to Sir Robert Watson-Watt is the 
largest so far recommended by the Commission 
to an individual. Several of those to whom 
awards have been made were members of Sir 
Robert’s team and worked with him on the 
development of radar. 


Zubair Oil Field Opened 

Last week the Zubair oil field of the Basrah 
and Iraq Petroleum Companies was opened by 
the Iraqi Pftime Minister, Nuri Pasha el-Said. 
In a speech of thanks to the Prime Minister, 
Mr. H. 8S. Gibson, m i director of the 
oil companies, said that the field was discovered 
by the science of geophysics. Although the con- 
cession covering the area was granted in 1938, 
it was not until 1946 that gravity, magnetic 
and seismic surveys were commenced, and, at 
Zubair oil-bearing sands were penetrated at a 
depth of 10,000ft. Continuing, Mr. Gibson stated 
that twelve wells had been completed and five 
more were in progress, all the wells being about 
four times as deep as those at Kirkuk and 
twice as deep as those at Kuwait. Besides 
drilling the wells, storage tanks, a power station 
and workshops had been constructed at Zubair ; 
stores, offices and transport depots built at 
Makinah; storage tanks, pump-house and 
loading jetties built at Fao and also a 70-mile 
pipe-line laid from Zubair to Fao. The capital 
expenditure had amounted to some £18,000,000 
before the first tanker left the jetty at Fao with 
a cargo of oil. Speaking about the Iraq 
Petroleum Company’s 30in pipe-line from 
Kirkuk to Banias, Mr. Gibson mentioned that 
another section would be ready within a few 
weeks and that it would be possible to begin 
exporting oil through the line in April and so 
increase the delivery of crude oil to the Mediter- 
ranean coast. 


Productivity Team on Ammunition 


Tats week the Anglo-American Council on 
Productivity has sent a team from this country 
to the United States to study American methods 
for the procurement, production, inspection 
and packaging of ammunition. The team will 
spend about four weeks in the United States 
and will study the systems adopted both in 
Government arsenals and in industry. During 
its visits to establishments the team will pay 
particular attention to organisation, shop floor 
management and to processes and techniques 
affecting both production and inspection, par- 
ticularly labour-saving devices. A study reil 


also be made of the training of supervisors and 
operatives, novel methods of manufacture 
applicable to new kinds of ammunition, and the 
satisfaction of stipulations in respect to quality. 
The team leader is Brigadier E. M. Ransford, 
the Chief Inspector of Armaments at 
the Ministry of Supply, and the secretary is 
Colonel W. P. Careless, the Military Assistant 
to the Deputy Controller of Supplies (Muni- 
tions). Other members of the team include 
senior engineer officers from the Ministry of 
Supply, representatives from five firms engaged 
on Government contracts, and a foreman and 
operatives from the Royal Ordnance Factories. 


The Allocatiog of Materials 


THe annual general meeting of members of 
the Federation of British Industries in Scotiand 
was held in Glasgow on Friday last, and was 
addressed by the president of the Federation, 
Sir Archibald Forbes. Amongst other matters, 
Sir Archibaid made reference to the allocation 
of raw materials to industry. He said that 
where allocation was necessary, as in the case of 
steel, he fully understood how frustrating it was 
to be restricted to a supply which was not only 
less than required to maintain full operations, 
but might mean the curtailing or abandoning 
of a market built up by hard and efficient work. 
Whilst there must be recognition of the fact 
that there was not enough steel to meet the 
demand, it was possible that the initial alloca- 
tions might have been based upon information 
which was not fully up to date, and full weight 
might not have been given to the relative 
importance of certain products or markets. An 
effort was therefore being made, Sir Archibald 
stated, through the various trade associations 
and principal consumers to obtain authoritative 


information as to the effect of the allocations, - 


and so to consider whether representations for 
adjustment could be made in particular in- 
stances. On the broader aspect of allocation— 
that is, a change in the pattern or destination of 
output—Sir Archibald said that there might be 
a desire to increase the export of capital goods 
at the expense of the modernisation or develop- 
ment of domestic industry. That was under- 
standable in the sense that a cut in capital 
development would be more popular generally 
than a reduction in quantity or increase in 
price of consumer goods. But, Sir Archibald 
pointed out, however attractive such a policy 
might be as a stopgap measure, its longer term 
effect would be extremely serious. 


American Aircraft for the R.A.F. 


On Sunday, January 13th, the first two 
‘*P2V-5 Neptune” anti-submarine aircraft 
arrived at St. Eval aerodrome, having flown 
from California via the Azores. It will be 
recalled that on March 6, 1951, during the pre- 
sentation of the Air Estimates, it was stated 
that a number of Coastal Command recon- 
naissance squadrons were to be formed as part 
of the expansion of R.A.F. Coastal Command, 
and that these squadrons initially would be 
equipped with ‘“P2V Neptunes.” These aircraft 
have been developed by the Lockheed Company, 
of California, U.S.A., which was the first 
American company to supply the R.A.F. with 
operational aircraft shortly before the last war. 
These were ‘‘ Hudson” aircraft, which were 
used by Coastal Command in the early stages of 
the war for coastal patrol. The ‘ Neptune ”’ is 
noteworthy for its exceptional flight endurance, 
for its ability, through its wealth of radar and 
electronic instruments, to intercept enemy 


“underwater intruders and,.through its heavy 


armament, to destroy them. <A modified 
** p2v-1,” using rocket assistance at take-off, 
set up a record for distance in a straight line in 





1946 by flying from Perth, Western Australia, 
to Columbus, Ohio, U.S.A., a distance of 11,235 
miles. A later version in 1949, adapted for the 
purpose, took off with rocket assistance from 
an aircraft carrier. The ‘‘ P2V-5”’ version, now 
in mass production, embodies two combination 
piston turbine engines, made by the Wright 
Aeronautical Corporation, which were described 
in THe Encivneer, August 25, 1950, page 214. 
The engine embodies two radial banks of nine 
cylinders, each exhausting to three independent 
turbines, which are geared to. the crankshaft and 
rotate at 16,000 r.p.m. and a temperature of 
1500 deg. Fah. The aircraft is equipped with 
the latest radar and electronic submarine 
detecting devices and carries sono buoys, which 
can be dropped into the sea and can auto- 
matically transmit the position and course of 
enemy submarines. 


The British Hydromechanics Research 
A e tion 


Tue fourth annual report of the British 
Hydromechanics Research Association has 
heen published this week. The activities of 
this Association have ranged over a very wide 
field of problems related to fluid mechanics 
arising in industry, and much progress has been 
made. An important item of the researches 
described has been that of cavitation, for the 
report maintains that the cost of hydraulic 
machines could be reduced if they were to run 
at higher speeds and hence occasion higher 
fluid velocities. A transparent centrifugal 
pump test rig is described which was designed 
to study flow conditions, and also a suction 
pump of 2600 g.p.m. arranged to study vortex 
formation and prevention at entry, and mention 
is made of certain observations of the tests. 
Pipe friction was also investigated with a view 
mainly to devising a simple instrument for 
measuring hydraulic roughness. Such a 
device clamped to the pipe interior is described. 
The report mentions the .progress made with 
pressure surging investigations, and notes the 
preparations being made for full-scale and model 
tests in the particular case of surging caused by 
electrical power failure in a pumping station. 
Other work mentioned in the report relates to 
the sealing of rotating shafts and other com- 
ponents, reciprocating pump valves, and of 
spillways for reservoir schemes. 

Nationalisation Disappointments 

In the course of his annual statement as 
chairman of Barclays Bank, Ltd, Mr. A. W. 
Tuke suggests that ‘‘ instances of the failure of 
nationalisation and other planning activities to 
achieve what their protagonists expected 
of them could be multiplied.” 
that even in the coal mines, where it was 
generally conceded that some major change was 
necessary, the results are most disappointing. 
There has been some progress since 1946, Mr. 
Tuke says, but this was from an output level 
abnormally depressed through the effects of the 
war. The best technical opinion, he observes, 
contemplated that with the help of modern 
mining methods there would by now be a much 
greater output with the present personnel. 
Mr. Tuke considers it most unsatisfactory that 
total coal output is still below the 1938 figure, 
which in its turn was smaller than in 1913, when 
mechanisation, as it is now understood, had not 
begun. The widely propagated belief that the 
mines would produce enough coal when the 
miner knew that he was working for the com- 
munity has proved, Mr. Tuke asserts, to be no 
more than wishful thinking! Furthermore, he 
comments, we have lately had to face the 
humiliating necessity of importing coal from 
abroad to meet our needs. 
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Civil Engineering in 1951 


No. I—(Continued from page 45, January 11th) 


Y peers is little to record about highway 
engineering in this country in 1951. The 
need for new construction, is still as great 
as ever—as was mentioned in our annual 
review at this time last year—but only a very 
small volume of such work was in progress 
during 1951. As a comment on the present 
position, a brief extract from a lecture 
entitled “Road Transport: The Inter- 
Related Problems of Flow and Safety,” 
given by G. T. Bennett to the Belfast Associa- 
tion of Engineers last November, is given in 
the next two paragraphs. 

“ At least one half of the road problem 
as affecting the civil engineer concerns the 
planning of roads to promote smooth flow 
combined with reasonable safety, and the 
greater the responsibilities which he may 
assume in the due course of time and career, 
the more these aspects overshadow the tech- 
nical problems of construction. To-day, 
indeed, detailed design and practical con- 
struction have become almost a relief and 
relaxation for the engineer, a reward for 
long struggle and persistence to secure 
approval of schemes adequate to the purpose 
which is to be fulfilled. 

“In the early days of road transport the 
position was reversed, and in undeveloped 
countries, where traffic is still light, con- 
struction problems are still paramount. It 
is remarkable, for instance, that in Eastern 
countries, in Africa, and even in some 
European countries, far longer journeys can 
be undertaken by road at a higher s and 
@ greater degree of safety than in land. 
Where traffic volume is low, due to small 
population and long distances between towns, 
collisions, the prime cause of accidents, are 
infrequent, and there is scarcely any problem 
of design other than that of the provision 
of a hard track. That may be problem 
enough where resources are small in propor- 
tion to length of road and one which involves 
ingenuity of the highest order. This is the 
problem of the low cost road, a ‘ Colonial ’ 
problem of great importance ; it is a problem 
which scarcely exists in England, at least 


in that form. Hard roads already exist here, 
connecting every town and every hamlet, 
and there is no question of blazing new trails 
into undeveloped country by the quick 
construction of cheap earth roads. Our 
surfaces by comparison with other countries 
are good, and our foundation strengths, 
again comparatively, are adequate (although 
not always adequate in a positive sense). 
Yet it is easier, safer and less fatiguing to 
drive 600 miles in a day in most countries 
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speed reduction. Speed reduction in town, 
and even, to-day, in rural areas often pio. 
ceeds to the point of actual congestion, where 
total road capacity is reached, with minimum 
speed and highest accident frequency. Civep 
the means, it is the highway engineer’s task 
to provide amelioration of these conditions. 
Without the means it is his task to plan how 
this may be done in the future, secure in the 
knowledge that his time will come.” 


INTERNATIONAL Roap CoNGREsS 


One of the principal events of the year 
for the highway engineer was the holdin: last 
September of the ninth International load 
Congress at Lisbon. The eighth Corzregs 
was held at The Hague in 1938, and in each 
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CASTLE BRIDGE, SHREWSBURY 


abroad than to drive 200 miles a day here. 
The reason for this phenomenon is not far 
to seek. Not excluding America, England 
has by far the highest density of traffic in 
the world, and of the larger countries the 
highest population density. Essentially, 
this is the problem confronting the British 
highway engineer at home to-day. High 
traffic density both causes frequent accidents 
and, for fear of accident, induces voluntary 





ERECTION OF BRITON FERRY DOCK VIADUCT, NEATH BY-PASS 


of the six “ questions ” discussed, reference 
was made to the progress since that date. 
The “ questions” were concerned with the 
following subjects:—The use of cement 
or special materials in the construction of 
road and runway surfacings, and in the 
preparation and the use of plastic binders on 
roads and runways; the study of road sub- 
grades, methods of testing and measurement 
and the stabilisation of soils; road design 
and studies of traffic, under the headings 
of the speed of the vehicles, type of traffic, 
overtaking and design of intersections ; the 
economic justification of roads; the con- 
struction and maintenance of roads in general 
and urban roads in particular; and the con- 
struction and maintenance of roads in thinly 
populated or underdeveloped countries. 


Toe New JERSEY TURNPIKE 


For an example of modern highway con- 
struction in 1951, however, we must look to 
the United States, where civil engineering 
works generally were going ahead to a 
much greater extent than in this country. 
The completion of the New Jersey Turnpike 
is generally considered to be the major 
American highway development of 1951. 
The turnpike extends from the George 
Washington bridge, connecting New Jersey 
with New York, to the Delaware memorial 
bridge, connecting New Jersey with Dela- 
ware, and through one of the most 
densely populated and highly industrialised 
sections of the United States. The New 
Jersey Turnpike Authority Act of 1948 was 
passed by the New Jersey State Legislature 
in October, 1948, “to facilitate vehicular 
traffic and remove the present handicaps and 
hazards on the congested highways in the 
State, and to provide for the construction of 
modern express highways embodying every 
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known safety device, including centre divi- 
sions, ample shoulder widths, long sight 
distances, multiple lanes in each direction, 
and grade separations at all intersections with 
other highways and railroads.” In accord- 
ance with this Act, the 118-mile long New 
Jersey Turnpike is a divided highway 
without “ grade crossings.” It is a controlled 
access highway throughout with seventeen 
“interchanges,” including those at the 
terminals. Its acceleration and deceleration 
lanes are 1200ft long at the “‘ interchanges,” 
and at the service areas, to assure additional 
safety in merging with traffic on the turn- 
pike or to reduce to & reasonable speed when 
leaving the turnpike to merge with urban or 
rural traffic. The illustration on this page 
shows the Garden State “ interchange ” near 
the town of Woodbridge. The upper level of 
the three-tier structure carries the main 
street of Woodbridge over both the Garden 
State Parkway and the turnpike, while the 
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Camden tothe Delaware memorial bridge. 
The States of New Jersey and Pennsylvania 
are working on plans for a connecting link 
between the New Jersey and Pennsylvania 
turnpikes, enabling the motorist to use 
express toll highways between New York and 
Pittsburg by the end of 1952. Indiana and 
Ohio are also p ing turnpikes, which 
would continue the high-speed toll road 
system from Pittsburg to the Chicago 
suburbs within the next few years. 


Some Arrican Works 


On the African Continent the results of 
many months of ical and soil 
surveys are now in evi in the new trunk 
highways of Tanganyika. The first to be con- 
structed is that from the Kenya border south- 
wards to Arusha and thence eastwards to 
Moshi along the foothills of Mount Kiliman- 
jaro, a distance of over 116 miles, of which 
about 40 per cent was open to traffic by 
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the five main steel spans, each a tied arch 
spanning 336ft, being designed and erected 
by Dorman Long and Co., Ltd. Owing to the 
site conditions, the method of erection 
employed a service span, which was floated, 
in turn, between each pair of piers, where it 
rested whilst the permanent span was being 
erected on it. On completion of the per- 
manent span, the service span was floated 
out, and the permanent span lowered, by 
hydraulic jacks, on to its bearings. The 
service span may be seen in the background 
of the illustration on Plate I. A description 
of the bridge was given in our issue of 
December 28th last, so that no further details 
will be given here, except to mention that the 
contract was awarded as a result of an ‘inter- 
national competition, in which Continental 
and American firms placed bids. 

A similar contract, involving international 
competition, was placed with the Cleveland 
Bridge and Engineering Company, Ltd., early 
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central level carries the parkway over the 
turnpike at the lower level. At the northern 
end of the turnpike there are about forty- 
five bridges and viaducts within a distance of 
only 14 miles, leading to a cost of con- 
struction of the project in that vicinity of 
8,000,000 dollars per mile. Speed limits for 
the turnpike have been set at 60 mp.h., 
10 m.p.h. faster than the limit on 
New Jersey highways. With no cross traffic 
it is estimated that the driving time between 
the Camden-Philadelphia area and New 
York City will be reduced by nearly an hour 
A considerably greater reduction in travel 
time will be gained by motorists between 
New York City and Washington. 

The toll expressway is constructed with a 
4tin top layer of hot-mix asphalt, a 6}in sub- 
base and a 7}in base of crushed rock. Under 
the base are 18in to 24in of “ frost-free ” 
material, Thus the highway can accommo- 
date the heaviest vehicles with a substantial 
margin of safety. Six lanes, with a provision 
for enlargement to eight, are provided in the 
most heavily travelled part of the turnpike, 
between Woodbridge, where northbound 
shore traffic uses the Route No. 4 Parkway 
“interchange ” to enter the expressway, and 
the Secaucus “ im .” where a con- 
nection takes traffic to the Lincoln tunnel, 
connecting with New York City. Between 
Woodbridge and Camden the four lanes can 
be enlarged to six, should this be warranted 
by increased traffic. 


* INTERCHANGE,’ NEW JERSEY TURNPIKE 


Four lanes lead from . 


the end of the year. The road was designed 
to’take heavy fast-moving traffic, and the 
project includes sixteen bridges with a large 
number of culverts and considerable earth- 
works. During 1951 work also started on a 
120-mile trunk road from Dar es Salaam to 
Morogoro, in Central Tanganyika. This con- 
tract includes ten bridges with one major 
vanes ehh the River Ruvu. 

er project in progress in Tangan- 
yika in 1951 was the new ai at Dar es 
Salaam, designed for I.C.A.0. Class 4 load- 
ing without restriction and Class 2 and 3 
loadings on an occasional basis.. The main 


runway is 6800ft long and 150ft wide, with 


space for extension. The subsidiary runway 
is 3300ft long and 100ft wide. A terminal 
building and other ancillary structures, in- 
cluding hangars, are also incorporated in this 
scheme, which replaces the existing airport, 
the site of which is required for extensions to 
the growing capital of Tanganyika. The 
consulting engineer for both these road and 
airport works are Sir Alexander Gibb and 
Partners, the contractors in the first case 
being Stirling Astaldi, Ltd., and local con- 
tractors in the second. 


Bripas ConstRvcTION 


Turning now to the construction of bridges 
in 1951, we illustrated in Plate I of our issue 
of January 4th the bridge across the River 
Tagus, near Lisbon, in Portugal. This 
bridge was completed at the end of the year, 
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in the year for the construction of the Middle 
Harbour Bridge at Sydney, Australia. This 
bridge will consist of six fixed spans, each 
of about 100ft, and one bascule opening 
span of about 130ft, carrying a 44ft roadway 
and two footpaths. All the spans will be 
deep plate girders of mild steel, welded con- 
struction being employed throughout. 

The same contractors, the Cleveland Bridge 
and Engineering Company, Ltd., were 
engaged in 1951 on the erection of the River 
Neath bridge and viaducts in South Wales, 
for which the consulting éngineers for the 
Ministry of Transport were Messrs. Rendel, 
Palmer and Tritton. Work continued during 
the year on this project, which forms the 
south-eastern section of the Neath By-Pass 
and consists of the viaduct over Briton 
Ferry Dock and the high-level bridge over 
the River Neath with its approach viaducts. 
When completed the by-pass will form part 
of the London-Fishguard Trunk Road A.48. 
The section now under construction will also 
connect with the new road which has. been 
constructed by the Glamorgan County 
Council from Swansea to Jersey Marine and 
the route between Swansea and Briton Ferry 
will thus be improved and considerably 
shortened. The present contract has reached 
the stage at which the steel viaduct. over 
Briton Ferry Dock and the adjoining railways 
is well advanced and the concrete deck is 
being laid. The illustration on page 82 
shows the viaduct under construction. The 
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foundations for the sixteen piers of the River 
Neath Bridge and its approaches are nearing 
completion, and many of the reinforced 
concrete piers have been built.* 

An interesting structure in prestressed 
concrete which was built during the year is 
the Castle Bridge at Shrewsbury, over the 
River Severn, a cantilever footbridge with a 
main span of 150ft. The bridge was officially 
opened last November and is illustrated here- 
with. It replaces a steel suspension foot- 
bridge and is built of two sets of three 
balanced cantilevers, each pivoting on 3}in 
diameter steel roller bearings on the original 
bridge piers, which are at 150ft centres. A 
set of four precast , 60ft Tong, 
suspended on 24in diameter steel roller and 
rocker bearings, span between the ends of 
the cantilevers over the river. 

The overall length of the bridge over the 
counterpoise blocks is 247ft, and the width 
over the main girders is 1lft 6in. The deck 
slab is formed of 3in thick precast concrete 
slabs. At the piers the beams are 7ft deep 
and at the centre of the suspended span 
2ft 9in-deep. The soffit of the bridge is 
parabolic with a rise of 7ft in 150ft, and the 
deck of the bridge is cambered longitudinally 
5+ 2ft in 247ft. 

Each of the side cantilevers is 8in thick 
and the centre cantilever 16in thick. Each 
set is tied together and stiffened with cross 
beams at the top at 9ft centres and at the 
bottom at 3ft centres. A projecting flange 
4in wide at top of the beam carries the precast 
deck slabs. Each of the suspended girders 
is of channel section with the web 6}in 
thick, stiffened at 9ft centres with vertical 
ribs. The flanges of these beams are 12in 
wide, giving a ratio 1:60 of the span. These 
beams were also tied together at the top with 
in situ concrete beams after erection. Pre- 
cast concrete beams at 3ft centres are freely 
supported between the bottom flanges. For 
all the main beams, precast concrete end 
blocks containing Freyssinet anchorage cones 
were used. 

The main cantilever beams were cast in 
situ on a piled staging, and the suspended 
girders were made on the south bank of the 
Severn, about 100ft upstream of the new 
bridge, and floated down to the site. Two 
5-ton lorry-mounted cranes, weighing 16 tons 
each, travelled under their own power to 
the ends of the cantilevers of the bridge, 
which were still supported by the staging, 
the actual hoisting and placing in final posi- 
tion of the girder units, which each weigh 
94 tons, taking about half an hour, although 
the whole operation for each beam took just 
over half a day. These members were very 
highly elastic in their lateral plane, with 
width to span ratio of 1 : 60, and were handled 
with respect. 

The contractors for the Castle Bridge were 
Taylor Woodrow Construction, Ltd.; the 
consulting architects, Messrs. T. P. Bennett 
and Son; the consulting engineers, Messrs. 
L. G. Mouchel and Partners, and the Pre- 
Stressed Concrete Company, Ltd. 


BripGE CONSTRUCTION IN THE UNITED 
StTaTEs 


The most im t bridge to be com- 
pleted in the United States during the past 
year was the Delaware Memorial Bridge, 
which is illustrated on this page. The bridge 
is 2 miles long and joins Deep Water Point 
near Pennsville, New Jersey, with Pigeon 
Point, midway between Wilmington and 
New Castle, Delaware. On the New Jersey 
side the bridge carries traffic from US. 
Highway 130 and now also serves as the 
southern terminus of the New Jersey turn- 





*See Taz Encnurezr, March 2nd 1951. 
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FLOTATION OF CANTILEVER TRUSS, CHESAPEAKE BAY BRIDGE 


pike. On the Delaware side the bridge con- 
nects with U.S. Highway 40, the route to 
Baltimore and Washington ; and U.S. High- 
way 13, the du Pont highway running south 
through Delaware. It has a clear centre span 
of 2150ft and two side spans of 750ft, the 
vertical clearance being 175ft above mean 
high water level for a channel width of 
1500ft. and the overall bridge length between 
abutments 10,765ft. 

Erection of the superstructure is now in 
progress on the Chesapeake Bay bridge, 
which connects the eastern and western 
shores of Maryland across the Chesapeake 
Bay. The total length of the bridge will 
be well over 74 miles. It will cross the 
bay from Sandy Point, on the western shore 
near Annapolis, to Stevenville, where Kent 
Island, stepping out from the eastern shore- 
line, narrows the bay to about 5 miles. The 
bridge will join the eastern and western 
sections of U.S. Highway 50, replacing a 
ferry. The bridge is aligned on two tangents, 
which intersect at a point approximately 
3200ft off the western shore, and between 
which it forms a 1 deg. 40 min. curve, 2870ft 
in length. The eastern tangent extends 


almost due east, crossing the main sailing 
course at right angles. From the westem 
abutment, situated some 50ft inshore, the 
bridge deck will be carried on a series of 
broad-flanged beam spans, each 60ft long, 
totalling 1842ft in length. Following these 
beam spans, the superstructure will com. 
prise 1318ft of deck girder spans, 2850ft 
of simple deck truss spans, and 1446ft of deck 
cantilever truss construction to the crossing 
of the main sailing course, a suspension bridge 
having a main span length of 1600ft with side 
anchor spans, each of 661ft. The bridge con- 
tinues easterly from the main span across 4 
series of deck cantilever trusses totalling 
4685ft in length to a secondary navigation 
channel opening spanned by a through canti- 
lever truss with a main span of 780ft and 
anchor arms 470ft in length. Deck girder 
spans, 2231ft in total length, 2272ft. of 
broad-flanged beam spans, and 1756ft of 
filled causeway construction comprise the 
eastern section of the bay crossing. The 
roadway. of the bridge has a maximum 
elevation of 198-5ft above mean low water 
at the centre of the main suspension span. 
The elevation of the top of the cable towers, 
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the highest points on the bridge, will be 
354ft. ‘he bridge will provide a 28ft road- 
way with emergency tootways 18.n wide, 
collision kerbs, and handrails. It is designed 
to carry 8,500,000 vehicles per year ; official 
estimates place the expected traffic in 1952 at 
1,100,000 vehicles, and that for 1961 at 
5,500,000 vehicles, The accompanying illus- 
tration shows one of the more noteworthy 
aspects of the erection of the superstructure 
—ihe almost complete absence of falsework. 
By making use of barges the contractor is 
fluating the bridge spans into place. The 

ticular section shown is a 480ft long deck 
cantilever truss weighing approx:mately 800 
tons. The erection of the cantilever trusses 
is expected to be finished in the spring of 
1952, and the suspension bridge work should 
be completed in time for the scheduled 
opening of the bridge this autumn. 

The Ward’s Island pedestrian bridge over 
the Harlem River in New York City was com- 
pleted early in 1951 and is of interest on 
account of its 312ft long girder lift span. 
Presenting @ neat appearance, the narrow 
four-span plate girder bridge, which is shown 
on page 83, is 956ft long between shore abut- 
ments. The centre section over the ship 
channel is a vertical lift span, 330ft long 
between the centres of the towers. It has a 
clearance of 55ft above high water in its 
lowered position and 135ft above highwater 
in its raised position. These clearances are 
the same as those of the lift span on the Man- 
hattan approach to the Triborough bridge, 
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will require only occasional interruptions to 
pedestrian traffic, and are ample to meet the 
needs of river traffic. The bridge is simple 
architecturally and _ structurally. Plate 
girders carry the deck across the spans and 
extend above the 12ft wide walkway forming 
solid railings. The concrete pedestals 
supporting the central towers are carried to 
fim foundations 80ft below water level. 

There is one other event in the field of 
bridge engineering in 1951 which should be 
mentioned. On January 3lst last, the 
western half of the west crossing of the 
Duplessis bridge, which crosses the St. 
Maurice River about halfway between Mon- 
treal and Quebec, in Canada, collapsed into 
the river. The western crossing was of 
welded plate gird2r construction, consisting 
of two girders, 32ft apart having six 18uft 
and two l5vft continuous spans. ‘the collapse 
was described in Engineering News-R of 
February 8, 1951, trom which these details 
were obtained. Cracks in some of the girders 
were, in fact, repaired about a year before the 
failure, and while it was stated that there 
might not have been any connection between 
these faults and the collapse, they sugges ed 
that failure due to a combination of low tem- 
pera‘ure (—30°F) and bad steel was highly 
probable. A later report however, stated that 
an investigating commission found no evi- 
dence of fault or negligence, and that not one 
of the engineering experts who testified to 
the commission was able to explain the 
collapse. 


(To be continued) 
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GREAT BRITAIN 

TS highlight of naval construction during 

the pust year was the completion, just 
over nine years after her keel was laid, of 
the large fleet aircraft ier “ Eagle.” 
Built at the Belfast shipyard of Harland and 
Wolff, Ltd., this new heavyweight was begun 
on October 24, 1942, and launched on March 
19, 1946, by Her Royal Highness The Princess 
Elizabeth. She was provisionally accepted 
into the Royal Navy from the builders on 
October 31, 1951, and was therefore over 
five years and seven months fitting out from 
the time she took the water to the time she 
was nominally completed. This is some 
indication, making allowance for construc- 
tional delays, for which the builders were not 
responsible, of what a complex machine the 
modern fleet aircraft carrier of the largest 
size has become, with the speed demanded 
by the operational requirements of the latest 
naval aircraft. 

The modern aircraft carrier has to be 
much more than a mere carrier and launcher 
of aircraft. She must be a combination of 
a floating runway of the largest size within 
the limitations set by warships, dry dock 
and canal dimensions; a hangar around 
which the essential requirements of a navi- 
gable and habitable military machine can be 
built ; a highly manceuvrable airport from 
which aircraft can be readily flown off and 
into which they can be received at all hours 
of the day and night and in all states of sea, 
wind and weather, and a_ self-contained 
aerodrome capable of all kinds of repair and 
maintenance to every kind of naval aircraft. 
She must be a reliable gun platform for 
her own defence against surface warships 
and aircraft. She must be protected within 
practicable limits against the penetration 


and explosion of bombs, shells, torpedoes 
and mines with her magazines and vitals 
under armour and her flight deck and water- 
line belt also of the maximum possible thick- 
ness. Her petrol tanks must be shielded cr 
dispersed against the considerable risk of 
fire. She must be specifically constructed 
to facilitate efficient e control in 
action. She must afford reasonable standards 
of hygiene and comfort for a very large com- 
plement of officers and men who are inten- 
sively worked at some strain for long hours. 
Her main propelling machinery must be 
capable of being run for extended periods 
at constantly changing variations in speeds 
with a normal maximum of some 152,VU0 
8.h.p. running up to about 167,000 s.h.p. in 
emergency. Her auxiliary machinery must 
be of large capacity to supply power, light 
and heat for lifts, weapons, and all the 
equipment and services peculiar to a hybrid 
sea/air base, and withal she must be a true 
ship, strong and seaworthy to stand up to 
the clements, face all the normal hazards 
of ocean and strait, and meet the extra- 
ordinary calls made upon herself, her aircraft 
and her men in wartime. 

Technical and _ scientific achievement, 
stepped up during the past year under the 
impetus of the rearmament programme, has 
superimposed new problems on the con- 
structors and engineers concerned in the 
design and. building of aircraft carriers, 
adding to those which have arisen over the 
past decade, during which ships have had to 
carry ever-increasing burdens in the way of 
more equipment and gear, including gun- 
laying machinery and radar. Additional 
equipment, of course, necessitates larger 
ship’s companies which must mean the 
provision of more space and services in ships. 
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Each added increment of weight, whether 
of men or equipment, throws its quota on 
to the total calls made upon machinery, 
demands which can only be met by increased 
efficiency in design, coupled with the per- 
fection of the system of maintenance whereby 
boilers and turbines can be relied upon to 
give their best after long periods of running. 

However much it might be regretted in 
these times of alarums and emergencies that 
an aircraft carrier laid down in the middle 
of the war was not completed until nine 
years afterwards, thus denying to designers, 
constructors, engineers, shipbuilders, sailors 
and airmen alike the proof of and the prac- 
tical experience in this first aircraft carrier 
of her type which might be required in 
emergency, there is one certain advantage 
arising from the long delay in the construction 
of H.M.S. “ Kagle,” and that is the oppor- 
tunity that could be, and has been, taken of 
embodying in this giant aircraft carrier later 
ideas in accordance with current practice 
and apace with, if not in anticipation of, 
developments in naval aircraft and fleet 
aviation. Tae delay in her further con- 
struction, after she was launched, enabled her 
design to be recast so that she could operate 
jet, turbine propeller, or piston-engined 
aircraft of the most advanced kind It 
will be possible for her to fly o.f and land on 
the largest, heaviest and fastest aircraft 
in service in the British Fleet. 


When the new aircraft carrier, which was 
ordered on May 19, 1942, was laid down as 
part of the wartime construction programme, 
she was known as the “ Audacious,”’ but on 
January 21, 1946, she was renamed “ Eagle,” 
and she has just become the twenty-first 
ship of that name to have served in the 
Royal Navy. Tue last ship to bear the 
name “ Kagle,”’ originally built as a battleship 
and subsequently converted into an aircratt 


_ earrier, did much to build up the reputation 


of naval aviation between the wars and in 
1939-42 on Malta convoys and generally in 
the Mediterranean where she was sunk in 
August, 1942. Tae new “ Eagle ” (illustrated 
overleaf) is a worthy successor to the pre- 
vious ship of the name, for she is the largest 
aircraft carrier wearing the White Ensign, 
and is, the heaviest ever built in Great 
Britain for the Royal Navy. 

Tne “ Eagle ” has a standard displacement 
of 36,800 tons compared with 2z,6vu tons 
of the previous “ tagle,” and the 23,vv0 
tons nominal displacement of the “ Implac- 
able,” hitherto our largest aircraft carrier. 
Tne full load displacement of the new 
“ Kagle” is 46,0v0 tons compared with the 
32,85 tons full load. of the ‘“ Implacable.” 
With a length between perpendicwars of 
72uft and an overall length of 8v3}ft, she 
has a beam or extreme breadth of llz}ft 
and a maximum draught of 33}ft. It is 
estimated that her flight deck has an area 
of over 2 acres, from which the largest and 
heaviest aircraft of the Royal Navy will be 
able to operate. Her spacious hangars 
will accommodate several squadrons of air- 
craft, including Supermarine ‘“ Attacker” 
jet fighters. -The total capacity of the ship 
is 8uv to 110 aircraft, according to size. She 
is provided with a large number of specially 
fitted stores and workshops. They have 
been arranged so that every spare part for 
servicing and maintaining aircraft is close at 
hand. High-speed lifts of the size of tennis 
courts will transport aircraft from the 
hangars to the flight deck. 

The armament of the “ Eagle ” comprises 
sixteen 4-5in dual-purpose, high-angle/low- 
angle guns disposed in eight twin turrets, 
and no fewer than sixty-one Bofors anti- 
aircraft weapons of 40mm calibre in multiple 
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and single mountings. The ship is reported 
to be particularly well protected with 
armoured sides, magazines and flight deck. 
The main propelling machinery comprises 
eight Admiralty three-drum boilers 
supplying superheated high-pressure steam 
to a four-shaft arrangement of Parsons 
geared turbines, which develop an aggre- 
gate shaft horsepower considerably ex- 
ceeding the 148,000 shp. of HMS. 
“ Implacable ” and “ Indefatigable,” 
hitherto our largest and most powerful air- 
craft carriers. The designed of the 
“ Eagle” is about 314 knots at deep load 
draught, and it was estimated that this would 
be a sufficiently high speed to give the ship 
that degree of special mobility required of 
a modern fleet aircraft carrier. Several 
thousand tons of oil fuel are stored in the 
tanks distributed throughout the length and 
breadth of the ship. 

In the construction of the hull electric 
welding was used on an unprecedented scale, 
and a considerable amount of special research 
has been carried out in this connection. It 
has been stated officially that the ship 
embodies the greatest application of electric 
welding to shipbuilding so far developed. 
A number of X-ray tests of welds was carried 
out at intervals as the ship was built and 
this led to a progressive improvement in 
technique. The extensive adoption of weld- 
ing resulted in a lighter and stronger struc- 
ture, but there were many parts of the 
* Eagle ” where the highest quality of riveted 
work was still essential. 

The damage control arrangements incor- 
porated in the “Eagle” are exceptionally 
complete. The hull and fittings incorporate 
all the most recent lessons of war at sea. 
Every case of action damage was studied 
and wherever previous practice was shown 
in this ultimate test to be capable of improve- 
ment the change was incorporated in the 
ship while she was being built. It is well 
known that much experience in aircraft 
carrier warfare was gained in the Medi- 
terranean and Pacific campaigns, and the 
Admiralty designers and the builders com- 
bined to apply each lesson to the “ Eagle,” 
even if temporary slowing down of con- 
struction became necessary. . Her flat over- 
hanging counter differs from the shape of the 
stern in earlier aircraft carriers. 

Aviation fuel for the aircraft operating 
from the “Eagle” is stored in several 
groups of tanks dispersed throughout the 
ship, and elaborate safety arrangements 
have been fitted so that a minimum of risk 
is taken when handling the large quantities 
of fuel required to fill and refill the tanks 
of the aircraft during a busy flying period. 

The magazines for storing various kinds of 
airborne weapon are arranged deep down 
in the ship under armour protection. Heavy 
bombs will be raised by special lifts to the 
bombing-up positions. Aircraft torpedoes 
will be stowed in racks in special workshops 
where their precision mechanisms can receive 
the proper attention. 

The electrical generating plant, which 
includes both turbo-driven and diesel driven 
units, is dispersed and arranged so that 
heavy damage will not incapacitate all the 
units simultaneously in action. It has been 
officially stated that when in full operation 
the ship’s generators could supply the needs 
of a small town. 

Radar and wireless telegraphy are fitted 
on a scale capable of keeping track of and 
communicating with all the ship’s aircraft 
when far out of sight. The refrigerated 
storage space is larger than that in any 
previous warship. The forced ventilation 
system is uniqte in its scope and com- 
plexity and is capable of distributing cooled 
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or warmed air to many confined spaces as 
required according to climatic conditions. 
A large evaporating and distilling plant 
supplies the fresh water, approaching 200 
tons daily, required for washing and cooking. 

The ship contains all the necessities and 
amenities for a full complement of 2000 
officers and men in peacetime, and has a 
maximum accommodation of about 2750 
personnel in wartime, to live in arctic or 
tropical climates. The ‘‘ Eagle” has large 
dining halls which are supplied from 
galleys containing up-to-date machinery 
and cooking equipment, and the mess decks 
are furnished with settees, tubular steel 
tables and chairs in place of the old broadside 
mess tables and stools. The “ Eagle” is 
the first British aircraft carrier to be equipped 
with a designed centralised mess. 

The ship’s offices provided to administer 
the complicated activities of the crew would 
together fill a small town hall and in them are 
carried out functions broadly similar to those 
of a civic authority. In this connection there 
are many innovations. They include an 
operations room with an upper and lower 
level, the upper being surrounded by an 
external platform from which senior officers 
can observe through glass windows all 
the work going on below; a briefing room 
for aircrews, equipped with fluorescent white 
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current designs of naval jet aircraft. Flyi 
training, gunnery and other practices vai 
follow and it is officially envisaged that the 
new aircraft carrier will join the Home Fleet 
for operational service next June. It hag 
been announced that the “Eagle” cog 
£14,137,000 without guns, but later estimates 
put the figure at £15,000,000 excluding 
armament. 

There is only one other British large fleet 
aircraft carrier of the same class as 
“ Kagle.” She is the “ Ark Royal” (ex. 
“ Trresistible ’’), laid down on May 3, 1943, 
and launched by Her Majesty The Queen 
on May.3, 1950, from the Birkenhead slipway 
of Cammell Laird and Co., Ltd. She is stil] 
being fitted out and is scheduled to be com. 
pleted by the end of 1952 or early 1953, 
She will differ in many respects from the 
“Eagle,” her construction having been 
adjusted to allow even later equipment to 
be embodied in her than in her sister ship, 
Originally, there were to have been four 
large fleet aircraft carriers of the “ Eagle” 
class, but the ship originally to have been 
named “Eagle,” ordered from Vickers. 
Armstrongs (Tyne), and another ship, the 
“* Africa,” were cancelled at the end of the 
war. Three even larger aircraft carriers, 
to have been named “ Gibraltar,” “ Malta ” 
and ‘‘New Zealand,” were also cancelled. 
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lighting for daytime and red lighting for 
briefing sessions at night; an automatic 
telephone exchange, the first to be fitted in 
any warship, with 500 internal extensions, 
and an aircraft handling party rest room in 
place of an exposed shelter on deck as in 
former aircraft carriers. It is in the field 
of habitability that perhaps the greatest 
progress has been made in British warship 
design since before the war. 

Although the “‘ Eagle ’’ was accepted from 
the builders and hoisted the White Ensign 
for the first time on October 3lst, when she 
officially joined the Royal Navy, it will be 
some months before she is fully manned and 
completely operational. From November 
16th to 26th she carried out machinery and 
manceuvrability trials in the Clyde area, 
and in spite of bad weather the ship handled 
magnificently. Naval trials continued during 
December. 

It will not be before the spring of this year 
probably between March and May, after still 
further trials, that the ‘‘ Eagle ” will embark 
her jet fighters. She is the first ship in any 
navy to be fully equipped to deal with 


The only other major British warship to 
reach the completion stage in 1951 was 
H.M.S. ‘ Daring,” at the end of the year. 
This ship is the first of a new class of giant 
destroyers almost as big as, and certainly 
faster than, light cruisers, with comparable 
gun turrets. She carried out her first trials 
on the Tyne in Avgust and is expected to be 
ready for operational service early in 1952, 
when she is due to join the Mediterranean 
Fleet. 

The ‘ Daring,” which is fitted as a 
destroyer flotilla leader, was laid down on 
September 29, 1945, but it was not until 
August 10, 1949, that she was launched. 
Built at the Tyneside yard of Swan, Hunter 
and Wigham Richardson, Ltd., of Wallsend, 
who was also responsible for the main 
propelling machinery, she gives her name to a 
class of eight large destroyers which are 
the biggest ever built in Great Britain for the 
Royal Navy. 

With a standard displacement of 2610 
tons and a full load displacement of 3360 
tons, the “ Daring” has a length between 
perpendiculars of 366ft with an. overall 
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length of 390ft, and a wide beam (for a 
destroyer) of 43ft, and draws a mean of 
12}ft of water. She has a square flat stern, 
a short pole mainmast, a short after funnel, 
and a long thin fore-funnel, curved aft, cowl 
fashion at the top, rising inside the frame- 
work of the sturdy lattice foremast. 

The ‘‘ Daring ” design appears to constitute 
both an expansion and a merging of the 
“Weapon ” and “ Battle ” classes of earlier 
destroyers, Which were the immediate pre- 
decessors in this e of warship, with 
: armament. In fact, the ‘‘ Daring ”’ 
almost falls into the light cruiser category, 

ially as she has so broad a beam and 
she also has the typical cruiser gun turret 
disposition. Her main armament consists 
of six dual-purpose guns of 4-5in calibre 

j in three modern twin turrets, 
two forward and one aft, She also 
mounts six 40mm _ Bofors anti-aircraft 
weapons, and ten 2lin torpedo tubes arranged 
in two quintuple mountings or “ pentad ” 
nests. The anti-submarine armament 
includes a new weapon of the squid affinity 
developed since the war. 

Her main propelling machinery is of an 
advanced design developed by the Parsons 
and Marine Engineering Turbine Research 
and Development Association establishment 
at Wallsend-on-Tyne. It comprises two 
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was made to ensure the comfort of the 
ratings, great care having been given in the 
design stages to the spaces available for 
eating, sleeping and recreation. There is 
fluorescent lighting, electric cooking appara- 
tus in the galleys and an electric laundry, 
modern bathroom facilities for the ship’s 
company, with stainless steel washbasins, 
centralisation in the preparation and cooking 
of food and the maximum of mechanical 
labour-saving devices for cleaning ship. 
Five other destroyers of the same class 
as the “ Daring” are in an advanced stage 
of construction and rapidly approaching 
completion. They are the “ Decoy” (ex- 
“Dragon ’’), launched from the Scotstoun 
Yard of Yarrow and Co., Ltd., Glasgow, 
on March 29, 1949; the “ Diamond” 
(also fitted as a leader) being built by John 
Brown and Co., Ltd., which took the water 
at Clydebank on June 14, 1950; the 
** Defender” (ex-“ Dogstar’”’), under con- 
struction at the Linthouse Yard of Alex. 
Stephen and Sons, Ltd., Govan, which left 
the stocks on July 27, 1950; the “ Dainty,” 
which went down the ways at the Cowes 
Shipyard of J. Samuel White and Co., Ltd., 
Isle of Wight, on August 16, 1950; and the 
“ Delight’ (ex-“‘ Disdain,” ex-“ Ypres”), 
which left the Govan slip of the Fairfield 
Shipbuilding and Engineering Company, 
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sets of Parsons double-reduction geared 
turbines turning two shafts and aggregating 
considerably more than the 50,000 s.h.p. 
of the “ Battle” class, which is equal to a 
sea speed of 31 knots. The steam conditions 
are the highest yet used in ships of the Royal 
Navy, and the boilers are designed for super- 
heat control. The erection of the boilers 
and turbines, together with certain of the 
associated auxiliaries, was carried out by 
the Wallsend Slipway and Engineering 
Company, Ltd. The remainder of the work, 
including the adaptation and installation of 
research plant and the instrumentation of 
the machinery under test, devolved upon 
PAMETRADA. 

Of all-welded hull construction, the 
“Daring ” incorporates advances based on 
lessons learned during the second world 
war, and embodies all the improve- 
ments designed since, although the basic 
plan was a wartime design intended to be 
used against the Japanese. She represents 
the most ingenious design and the most com- 
prehensive light warship class ever built for 
the Admiralty. 

Special arrangements were made to ensure 
that the habitability and lay-out of the ship’s 
accommodation should be the best possible 
and practicable in a warship. Every effort 


Ltd., Glasgow, on December 21, 1950. 

A seventh vessel of the class, the 
** Duchess,” which is under construction 
at the Woolston Shipyard of J. I. Thorny- 
croft and Cd., Ltd., Southampton, was 
not launched until April 9, 1951, when she 
was named by Countess Mountbatten. At 
the lunch which followed the ceremony 
Vice-Admiral Earl Mountbatten, Fourth 
Sea Lord and Chief of Supplies and Trans- 
port, said that the “ Duchess” was the 
last word in destroyers, in fact, she could 
hardly be called a destroyer—if put in the 
scales she would weigh 3700 tons, or rather 
more than the old light cruiser ‘ Arethusa.” 
The new ship would, he said, have the 
finest anti-submarine apparatus and anti- 
aircraft control system that could be devised, 
which would really bring down aircraft 
instead of merely frightening them. The 
new destroyer would cost £1,750,000, which 
was rather more than the battleship “‘ Dread- 
nought ”’ cost when she was built. The price 
of a destroyer in the first world war was 
£330,000. 

The only fleet destroyer of this class which 
remains to be launched is the “ Diana” 
(ex-“‘ Druid’), which is still on the slip 
at the yard of Yarrow and Co., Ltd., Scots- 
toun, where her keel was laid on April 3, 
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1947, (Yarrow’s are the only firm from 
which the Admiralty ordered two of the 
“D” class outsize destroyers; the other 
yards concerned are each building one.) 

It would appear that all these eight ships 
are largely experimental in several respects. 
It is reported that the design has again been 
modified since 1950. There will be Foster- 
Wheeler boilers in the “ Dainty,” “ Defen- 
der,” ‘“ Diamond,” ‘‘ Duchess” and prob- 
ably another vessel, and Babcock boilers 
in the remaining three. In four ships the 
electrical plant differs from previous prac- 
tice in ships of the Royal Navy in that it 
is an a.c. installation, operating at 440V, 
three-phase, 60 c/s. The remaining four 
ships have a d.c. installation. 

The eight ships of the “ Daring ” class are 
the survivors of a class of sixteen units 
ordered towards the end of the war, of which 
the “ Danae,” original “Decoy,” original 
“ Delight,” “ Demon,” “ Dervish,”’ “ Desire,” 
“ Desperate’ and ‘ Doughty” were can- 
celled on the cessation of hostilities. How- 
ever, the eight survivors, most of which 
should enter naval service in 1952, with 
weapons and equipment evolved as a result 
of experience gained in action and scientific 
research over the last seven years, will by 
all the indications and periodic official 
statements constitute the two finest destroyer 
flotillas in the world. 

Apart from the “ Duchess,” the only ships 
launched for the Royal Navy during 1951 
were the new surveying vessel, “ Vidal,” 
and two motor torpedo boats. H.MS. 
“ Vidal” is of special interest in that she 
is a helicopter survey ship and she is also 
the largest vessel to be built from the keel 
up as a surveying vessel for the Royal 
Navy. She was laid down on July 5, 1950, 
and launched at the Royal Dockyard, 
Chatham, on July 31, 1951, the naming 
ceremony being performed by Mrs. Poland, 
wife of Rear-Admiral A. L. Poland, C.B., 
D.S.0., D.S.C., Admiral Superintendent, 
H.M. Dockyard, Chatham. 

Since the war frigates of the “ Bay” 
class have been converted during the build- 
ing stages into survey ships, but the “ Vidal,”’ 
the first of a new type, has from the start 
been designed by the Admiralty for hydro- 
graphic surveying and chart production. 
She is the first surveying vessel to be equipped 
with a helicopter flight deck. The Royal 
Dockyard at Chatham has been responsible 
for her construction as regards both her 
hull and her main propelling machinery. 

With a length of 315ft and the wide beam 
of 40ft, the “ Vidal” will have a displace- 
ment of about 2000 tons. She has a hangar 
and a deck arrangement designed to make 
possible the flying-off and flying-on of a 
helicopter, the purpose of which will be for 
air survey photography and the transport 
of parties to shore observation stations. 
She will carry three surveying motor launches 
equipped with echo sounding apparatus. 
The latest electronic aids to surveying and 
navigation are being incorporated in the 
“Vidal,” and there will be a large process 
camera and a lithographic printing press 
to enable the results of surveys to be repro- 
duced on board. 

The ship’s main propelling machinery 
consists of four diesel engines, driving two 
shafts through reverse and reduction gear- 
boxes. The engines were designed at H.M. 
Dockyard, Chatham, in conjunction with 
the Admiralty Engineering Laboratory and 
the Engineer-in-Chief’s Department of the 
Admiralty and manufactured in H.M. Dock- 
yard, Chatham. The electrical power in 
the new surveying vessel is provided at 
220V d.c. from diesel-driven generating sets 
having a total output capacity of 360W. 
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The ship has air-conditioning plant to make 
her living spaces, working spaces and offices 
comfortable in all climates from the Equator 
to the Poles. This 750,000 B.Th.U. per hour 
plant operates as a heat pump or as a 
refrigerator and is thus capable of heating 
or cooling the ship. There is a worth-while 
economy in electrical load, since the pump 
absorbs only 120kW to do work which would 
absorb 220kW in a direct heating plant. 

M.T.B. “ 5701,” the first of a new kind 
of motor to boat, was launched on 
August 18, 1951, at the Cowes shipyard of J. 
Samuel White and Co., Ltd., Isle of Wight. 
The main machinery arrangements for this 
fast coastal forces craft are novel in that she 
is powered by Metropolitan-Vickers gas 
turbines in combination with diesel engines. 
The installation of the machinery was 
completed by J. Samuel White and Co., Ltd., 
the firm responsible for the building of the 
‘prototype hull. M.T.B. “5701” has an 
overall length of 120ft with a beam of 25ft. 
Craft of these dimensions are known as 
“long boats” as opposed to the “ short 
boats” of approximately 75ft in length. 
The armament consists of four 2lin above- 
water torpedo tubes and one small gun. 

The second motor torpedo boat to be 
powered by gas turbines in combination with 
diesel engines was M.T.B. “ 5720,”’ launched 
on September 17th at the Portsmouth yard 
of Vosper, Ltd., who built the hull. She 
is an experimental development of the 
M.T.B. type with her main propelling 
machinery manufactured by the Metro- 

litan-Vickers Electrical Company, Ltd., 

anchester. She also mounts four 2lin 
torpedo tubes and a small gun, but she is 
longer and has a smaller beam than M.T.B. 
“5701.” She has a length between per- 
pendiculars of 117ft with an overall length 
of 122ft 8in and a beam of only 20ft. The 
builders were also responsible for installing 
her main machinery. Both of these new 
fast patrol boats, of differing kinds, will be 
interchangeable as motor torpedo boats or 
motor gunboats. 


RECONSTRUCTION AND CONVERSION 


As distinct from new construction ships, 
two important and highly interesting recon- 
struction and conversion projects were com- 
pleted during the year. H.M.S. “ Relentless,” 
which had been undergoing conversion from a 
fleet destroyer for two years, emerged from 
H.M. Dockyard, Portsmouth, for her first 
trials in July, 1951, as the first really fast 
anti-submarine frigate in the world. She 
was soon joined by her sister ship ‘‘ Rocket.” 
These two vessels, forerunners of many 
similar ships now being or to be converted, 
represent a conversion project of which 
the planners at the Admiralty, the officers 
of the Royal Corps of Naval Constructors, 
the designers in the Royal Naval Scientific 
Service, and the draughtsmen and mechanics 
in the Royal Dockyards may well be proud. ¢ 

These ships, the Royal Navy’s prototype 
fast anti-submarine frigates, constitute the 
new conception of submarine “ killer ” ships. 
Moreover, they look the part. Seldom has 
Great Britain built or converted for the 
Royal Navy ships of their kind which appear 
to be so satisfactory in all —powerful, 
venomous and eminently suited to the pur- 
pose for which they were designed, yet 
withal handsome and symmetrical. So 
often in the has Great Britain built 
ships which, although satisfactory in all 
respects, proved by many years’ service in 
both war and peace, have nevertheless 
presented an insignificant, attenuated or 
anemic @ ce quite incommensurate 
with their mmherent capabilities and fighting 
power. The appearance of formidability or 
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otherwise of a fighting ship must have*a 
psychological effect on an enemy or potential 
enemy, and it is good to see this resurgence 
in the “ Relentless” class, the semblance of 
the embodiment of power and speed, as 
exemplified in the pre-war “Tribal” and 
the wartime “‘M ” class destroyers, and the 
“Manxman’” fast minelayers in service 
to-day. 

The “ Relentless,’ launched at Clydebank 
by John Brown and Co., Ltd., in 1942 and 
completed the same year, has been converted 
in the Royal Dockyard, Portsmouth, while 
the “‘ Rocket,” launched at Greenock by 
Scott’s Shipbuilding and Engineering Com- 
pany, Ltd., in 1942, and completed in 1943, 
was reconstructed in H.M. Dockyard, 
Devonport. 

As originally built, they were standard 
war emergency fleet destroyers with the 
break in the forecastle below the bridge and 
just before the single funnel a little forward 
of amidships. The standard. displacement 
was 1705 tons with a full load displacement 
of 2425 tons, a length of 358}ft, a beam of 
35}ft and a mean draught of 9jft, drawing 
@ maximum of 16ft of water. The armament 
consisted of four 4-7in guns, four 2-pounder 
pompoms, eight 20mm A.A. weapons, and 
eight 2lin torpedo tubes. The propelling 
machinery comprises two Admiralty three- 
drum boilers supplying steam to a two- 
shaft arrangement of Parsons geared turbines 
aggregating 40,000 s.h.p., equal to a designed 
speed of 36-75 knots, The sea speed varied 
with the horsepower between 32 and 
34 knots. 

When the two ships were taken in hand for 
conversion they were first dismantled down 
to the bare hull, leaving no more than the 
forecastle and the machinery spaces. All 
armament and superstructure, including 
bridge, masts, funnel, gun and torpedo 
mountings, and upper deck equipment, was 
removed. Reconstruction then proceeded to 
@ new design, and only their forecastle head 
with its graceful sheer remains as a reminder 
of their original appearance, for they were 
built up one deck higher from the break in 
the forecastle deck, which was continued aft 
at that level to within about 40ft of the stern, 
where it drops vertically. Instead of the 
original bridge a long low structure com- 
prising a housing stretching the full width 
of the ship’s beam and flush with the upper 
deck sides was built on. This is of consider- 
able length—nearly a quarter of the length 
of the ship. It is almost semicircular in its 
forward section, with a periscope and a row 
of small windows for navigational purposes. 
Surmounting this, just before ‘the somewhat 
squat raked funnel, is the short lattice fore- 
mast of an entirely new kind, considerably 
larger and of more solid appearance than that 
hitherto stepped in destroyers and frigates, 
surrounded by directors and radar scanners. 
Abaft the funnel is a raised boxlike deck 
house embodied in the shelter deck for the 
torpedo space, and surmounting the latter is 
the low lattice mainmast. Right aft, in the 
extended deck, are the loading bays for the 
anti-submarine weapons. 

Although steel plate was used for the 
rounded streamlined control room in the fore- 
bridge, most of the new plating between the 
upper deck and forecastle deck and for 
the various wing ctures is of alumi- 
nium alloy to reduce weight and adjust 
stability. Whether this lightweight structure 
will afford much protection to the ship’s 
company or be capable of withstanding the 
effect of atomic attack or radiation, is a 
debatable point. It would seem that the 
structure will merely serve as i 
shelter for officers and men to go about their 
work without -being te normal 
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weather and sea hazards. Even the ladde, 
are made of aluminium tube. 

The general effect, in spite of the build. 
by one deck, is of a comparatively low-ly; 
fast light cruiser, since the silhouette has hee, 
progressively broken down from the height of 
the funnel and masts amidships to the for 
castle and quarter deck ; actually, however, 
the ship remains basically as a lithe orthodoy 
warship hull with the remainder of the veggg 
redesigned as an anti-submarine unit and 
most of the equipment and operational! space; 
enclosed. It remains a destroyer in form 
only up to the propelling machinery space 
deckheads, above which is the new cop. 
ception of an anti-submarine frigat>. jj 
over the superstructure there are indication; 
of new scientific apparatus, “ whiskers” o 
radio antennx, navigational aids, anti-aircraft 
devices and anti-submarine weapons which 
make the “ Relentless ’’ and ‘‘ Rocket” the 
very last word in the Navy’s means of defence 
against air and submarine attack. Thy» 
original propelling machinery remains, so that 
as frigates the ships are very fast, the speed 
being quite sufficient to deal with any sub. 
marines, existing or contemplated. 

The new armament includes two triple 
ahead-projecting improved squids arranged 
en echelon on the quarters, two 2lin fixed 
single torpedo tubes (and four torpedoes) 
mounted obliquely at a slight angle to the 
ship’s side on each beam just abaft the main. 
mast ; two 4in dual-purpose guns in a twin 
shield abaft the torpedo space approximately 
between “ Q” and “‘ X ” positions ; and two 
40mm Bofors A.A. weapons surmounting the 
forward superstructure midway between the 
foremast and the control room in approxi- 
mately “‘ B ” position. 

The task of conversion of these ships, and 
the preliminary working out of the altered 
weights, must have been a very difficult job, 
and it is hard to see how they could have 
been improved upon as a type designed 
particularly for the protection of commerce 
against submarines. Certainly it would seem 
that few more guns could be mounted, and 
those only on the forecastle in approximately 
the old “A” position, and on the quarter 
deck in approximately the former ‘“ Y” 
position; but they might interfere with the 
lookout from the central position, and, 
although fairly low, also affect the stability 
of the ship, which must have been already 
carefully adjusted. Nevertheless, while they 
are probably the ideal anti-submarine 
frigates, as escort vessels for defence against 
surface vessels, the armament of the “‘ Relent- 
less ” class would appear to leave something 
to be desired. Although they have the sea 
legs of bigger ships and could elude cruisers 
and more heavily armed but slower vessels 
like frigates or sloops by virtue of their 
higher speed, enemy orthodox destroyers with 
the normal armament of four to six 5-lin 
guns and equal speed could make short work 
of them. 

Thirteen or more fleet destroyers are being 
converted on similar lines to the “ Relent- 
less ” and ‘“‘ Rocket.” They comprise the 
two remaining ships of the ‘‘R” class, the 
“Rapid” and “ Roebuck,”; the five 
slightly heavier and later fleet destroyers of 
the “V” class, namely, the “ Venus,” 
“Verulam,” “ Vigilant,” “Virago” and 
“‘ Volage,” of much the same original design, 
completed between 1943 and 1944; three 
units of the “W” class, the ‘“ Wakeful,” 
“ Whirlwind ” and “ Wrangler” ; and three 
or more vessels of the “ U ”’ flotilla, including 
the “‘ Undaunted,” “ Undine ”’ and “‘ Urchin.” 
All these ships are scheduled for “ full” con- 
version from destroyers to frigates. 

The fifteen vessels of the “ Relentless ” 


“olass will be capable of dealing with any 
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gibmarines Which a potential enemy is 
likely to be able to send to sea for many 

and they represent the quickest and 
nost eff-ctive means by which Great Britain’s 
ycean-gving anti-submarine~forces can be 
pailt up. The * Relentless ” and “ Rocket,” 
4s prototypes, naturally took some time to 
onvert in the Royal Dockyards, but the 
others are being speeded up in private 
shipyards. 

At the same time the reconstruction pro- 
gamme is being supplemented by a simpler 
form of conversion from destroyers into 
fast anti-submarine frigates, which, without 
refinements and the full-scale stripping 
down to the bare hull and rebuilding afresh 
of the ‘‘ Relentless” clas, will give Great 
Britain fast ships with good anti-submarine 
qualities more rapidly than would a further 

gramme of full conversion. H.M.S. 
“Tenacious ”’ is the first of them, and three 
more ships of the “T” class, the “ Ter- 
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magant,” “Tuscan” and “ are 
pores, similarly modified. These ships are 
scheduled for “limited” conversion. On 
the face of it this kind of modification, 
constituting a compromise, would seem to 
be the most desirable, for a destroyer is a 
natural, albeit expensive and overgunned, 
submarine hunter as well as gunboat and 
torpedo boat, and vessels lik» the “ Tena- 
cious” will presumably retain most of 
the fighting qualities of destroyers and at 
the same time be capable of carrying out 
most of the specific duties of anti-submarine 
frigates. 

Altogether, under the 1951-52 programme, 
forty-five destroyers of the “Z,” “ W,” 
“ v,” “ u." “sc yada “ R ” and earlier 
“utility” classes, built under the war con- 
struction or “emergency” programmes, 
are scheduled to be converted into fast anti- 
submarine frigates, like either the “Relent- 
less ’ or “Tenacious.” 


(To be continued) 


A Review of Gas Turbine Progress, 1951 


(Contributed) 


[F it is necessary to record a year of appa- 
rently small achievements, that is because 
the gas turbine must now begin to be judged 
by adult standards and no longer with the 
indulgence granted to immaturity. Troubles 
of one sort and another, many of which 
cause delay at least in the manufacturing 
stage, are fairly general and no clear way 
out of them can at present be seen. None of 
the three large sets in this country has yet 
run. The Escher Wyss closed-circuit set 
at Paris at last came into service, but through 
various mishaps little running seems to have 
been possible. The same applies to the 
3500h.p. PAMETRADA machine. Three 
small marine gas turbines have been completed, 
including the B.T.H. “ Auris’ set, which 
has undergone sea trials, while the E.E. Co. 
naval set and the Allen auxiliary set have 
The M-V. 
locomotive unit was completed and trial 
running on the rails is expected soon. Two 
20MW sets ordered from the English Electric 
Company are the largest yet to be built in 
this country. 

Two notable events occurred in the U.S.A. 
One was the placing, too late in 1950 to 
record last year, of an order for ten gas 
turbine locomotives similar to the 4500 h.p. 
‘Alco-G.E. proto type, which has been in 
freight service since 1949 on the Union Pacific 
Railroad. The second was the ordering of 
the first- large machine in the U.S.A., a 
15MW- two-shaft unit to be- built by 
Westinghouse. - An- important application 
for gas turbines is-developing in-the U.S.A. 
in the drive~ of ‘castelfogel blowers. for 
i Sad natural gas through long-distance 
pipe-lines at pressures of the order of 800 Ib 
per square inch. It is found more economical 
in some cases to install such booster stations 
than to duplicate the pipe-line. Seven units 
of 5000 h.p. are being installed and a further 
twenty-one are contemplated. The gas tur- 
bine driven centrifugal blower shows advan- 
tages over the reciprocating gas engine blower, 
previously in fashion, in lower capital cost 
and lower maintenance with only slightly 
lower efficiency. The absence of cooling 
water demand is also important in desert 
conditions, though where water is available 


‘an evaporative cooler-cum-air filter is 
employed to keep down the intake air tem- 


perature in summer. The standard unit 
built by the General Electric Company has 


@ high-pressure turbine driving the air com- 
pressor and a separate coaxial low-pressure 
turbine driving the gas blower. A regenerator 
built of 1jin O.D. steel tube with the gas 
inside raises the efficiency to 25 per cent 
with 80 deg. Fah. air intake. The total 
weight is 20 tons and the price is quoted as 
of the order of 150 dollars per horsepower. 
Natural gas presents no difficulty as a fuel. 
The Beznau No. 1 set has been modified 
during the year to permit of running at a 
higher temperature on the h.p. line. This 
seems to be.a first step to provide experience 
with temperatures above 1100 deg. Fah. 
before altering the 27MW set or taking new 
orders for high-temperature sets. The Beznau 
station has now turned out some 50 million 
kWh and an interesting and frank account 
of the various minor troubles experienced 
there and elsewhere was published in the 
Brown Boveri Review of January, 1951. 
Water washing of deposits and soot blowing 
of regenerators is used. Lacing of com- 
pressor blades has been introduced to snub 
vibrations. The Oecrlikon Company has 
obtained its first order for a gas turbine 
which will be similar to that which has been 
ing in their works since 1946. A new 
entrant into the gas turbine field is STAL, 
of Finspong, which has a 2400kW machine 
in construction. 


VaNaDIUM TROUBLES 


Heavy-oil-burning gas turbines are still 
somewhat under a cloud because of vanadium 
attack and deposits. While various inhibiters 
against attack, such as lime, have been 
shown in some cases to be successful, they 
increase the total ash and hence may cause 
deposit trouble. The theory that immunity, 
where enjoyed accidentally, is attributable 
at least in part to slightly incomplete com- 
bustion causing production of soot seems to 
be gathering strength. It lines up with the 
experience of the Boiler Availability Com- 
mittee, which found that various substances, 
including carbon, can adsorb reactive gases, 
such as SO,, and so render them innocuous. 
Running at a temperature below the melting 
point of V,0, of about 1270 deg. Fah. cannot 
alone satisfactorily explain immunity, since 
the eutectics of various mixtures of common 
ash constituents and vanadium pentoxide 
have been shown to melt at temperatures as 
low as 850 deg. Fah. Moreover, it seems that 


8y 


some at least of the plants which have not 
shown vanadium attack, e.g., Beznau, have 
had trouble with soot formation on the 
regenerator and have also had soot fires. 
A slight general fouling with soot probably 
explains the tendency of regenerator effi- 
ciencies to come out lower than calculated. 
It will be recalled that an important source 
of vanadium during the war was the scrap- 
ings of the smoke stacks of oil-fived boilers. 
A fairly high concentration of V,0, and of 
occluded sulphur in oil soot is thus to be 
expected and possibly this may explain the 
excraordinarily reactive nature of the soot 
as evidenced by the burning up of steel 
ducting, both at Beznau and in the Swiss 
Railways locomotive. 

The possibility that other chemicals as 
well as vanadium are active in so-called 
vanadium attack is still to be reckoned with. 
In case of deposits a water soluble con- 
stituent is desirable since if present in sufficient 
proportion its solution causes the insoluble 


_ vanadium scale to come away also with the 


washing water. 

In the U.S.A. the first two gas turbines 
to go into stationary service using heavy oil 
began running in August and October, 1950, 
using initial temperatures of 1350 deg. and 
1500 deg. Fah. Reports on the experience 
are awaited with interest. There has been 
fairly considerable service experience on 
various oils with a similar set on the 
Alco-G.E. locomotive, but this may be 
expected to spend most of its time running 
at less than the maximum scheduled tem- 
perature, though still above the danger 
limit. Apparently vanadium trouble, though 
known, has not been very serious since 
the change in the initial nozzle alloy from 
one containing 6 per cent molybdenum used 
in the first experiments. 


CoaL VERSUS OIL 


In this country interest seems to have 
shifted from oil to coal and peat burning. 
This at one time appeared quite sound 
policy, since for many purposes the gas 
turbine must burn coal or something equally 
cheap in order to be able to compete at all. 
However, we are now very likely about to 
see a change in the heavy oil position con- 
sequent on the new large refineries coming 
on stream in this country. This may greatly 
alter the market conditions, in that large 
quantities of residual heavy oil will be 
produced, for which a sale will have to be 
found. The small amount of cracking and 
refining carried on hitherto did not produce 
@ sufficient quantity of heavy oil to depress 
the price, since most of it could be disposed 
of for ships bunkering. Soon very much 
larger quantities will have to be disposed 
of inland and the price is likely to be what 
the customer can afford to pay, probably 
not much more per B.Th.U. than the price 
for coal. Thus, we may see large quantities 
of such oi) burnt under boilers within a few 
years. It will be somewhat ironic if gas 
turbines are still calling for gas oil. Gas 
turbines will, of course, in any case, represent 
a very small fraction of the potential oil 
burning market, but if the gas turbine 
business is to extend it must at least be able 
to hold its own against steam plant burning: 
oil fuel. On the other hand, the natural 
trend will be for gas oil prices to rise because 
of the shift of consumption for aircraft from 
petrol towards the heavier fractions. 

This points to a need to transfer some 
pressure from coal and peat burning gas 
turbine experiments back to heavy oil burn- 
ing, and to the urgent necessity for finding 
a solution to the vanadium attack and deposit 
problems not with light blended oils of 350 








90 


seconds viscosity with, say, 0-05 per cent 


ash of less than 50 per cent vanadium con- 
tent, but possibly with oils of many times 
this ash content having viscosities of the 
3000 seconds order. Presumably some work 
is already being done on this aspect, which, 
on the face of it, appears a less formidable 
task than the burning of coal. The first 
step has already been taken in producing 
combustion chambers able to stand the 
much higher radiation temperature produced 
by the luminous flame of heavy oils. 

Coal burning developments are being 
tackled by a number of firms under contracts 
with the Ministry of Fuel and Power or other 
Government agency under a many-sided 
programme of research, details of which 
were given by Dr. Roxbee Cox in the 1951 
Hawksley Lecture. This programme is 
responsible for considerable gas turbine 
building activity, and, in fact, the Govern- 
ment is now much the most important 
customer for gas turbines, the published 
work on hand for the various Ministries 
being summarised in Table I. This is to some 
extent the natural outcome of nationalisation 
of the mines, railways, gas and electricity, 
though the corollary that nationalisation 
would put an end to private experimenting 
may not have been generally foreseen. 

We have come a long way from the time 
when a new development was carried on 
by a lone inventor often on private finance, 
and manufacturers who co-operated- had to 
accept a share of the future prospects as 
their payment. Work was carried on in 
secret and publication was usually a sign 
that mew money was required. When and 
if the project reached the stage of commercial 
trial some customer had to be found and 
induced, usually by sale at a low price, to 
try out the new idea. All that is now 
changed, the public purse finances the 
development as wel] as research, publicity 
is given and even sought, the manufacturer 
is glad to co-operate, but charges an ordinary 
price for his work, and the “ baby ” when 
it materialises is fostered by one of the 
nationalised industries. It is too early to 
judge whether the process is more or less 
wasteful than before, whether results are 
any better or the tempo any faster. The 
basic financial position is probably not greatly 
altered—ihe wealthy class formerly financed 
projects voluntarily—now all do so com- 
pulsorily through taxation. One new factor 
is that there is a large school of Government 
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hydraulic air compressor, which has been 
receiving attention in several countries. 
The notion is in fact very old. There is one 
large compressor of the kind in the U.S.A., 
which has been working since 1906, and 
smaller ones apparently existed in Europe 
since the Middle Ages. 

The method, as shown in the illustration 
consists in using falling water to compress air 
direct, to which end air bubbles are entrained 
in water going down a shaft. At a suitable 
depth the shaft widens out into a cavern and 
with the reduction of water velocity the 
air bubbles rise up to the roof. The water, 
now freed of entrained air, is allowed to rise 
up another shaft communicating near the 
bottom of the cavern, leaving the air trapped 





HYDRAULIC AIR COMPRESSOR 


above at a pressure appropriate to the depth 
of the rising column. The efficiency claimed 
in such plants is of the order of 82-5 per 
cent on the isothermal basis, which for 
moderate pressure ratios is equivalent to 
about 100 per cent on the adiabatic basis, 
so if the tests are reliable then this must be 
the most efficient compressor known. Solu- 
tion losses are included. If the air is supplied 
to a gas turbine this becomes markedly 
simplified, since the whole of its gross output 
is now available for net output. In case the 
story should seem to be too good to be true 
it should be pointed out that the compression 
is being done by water which could have 
produced mechanical power in a turbine, 
and though the hydraulic compressor-cum- 
gas turbine will produce about 9 per cent 
more power for a given consumption of 
water and oil it is not so adaptable as two 
separate plants, one hydraulic and the other 
oil driven. Other drawbacks may possibly 
be high capital cost and inflexibility, both 
in use and location. There must be available 


TaBLe I—Gas Turbine Work Sponsored by Government (Excluding Orders Placed Before Nationalisation) 








Manufacturer Ministry Output Date Remarks 
W. H. Allen... .-.| Admiralty’. ...| 1,000kW Built 1951... ...| Oil-fired auxiliary set are 
John Brown... ... ...| M.F.andP. ... — Built 1951... ... Coal-burning heater for G.T. 
English Electric ... ...| Admiralty  ...| 6,000 h.p. Built 1951... ... Propulsion unit for frigate ‘“‘ Hotham ” 
M.-F. and P. ...| 2,000k Required 1952...) Direct coal-fired chamber 
M.F.andP. ...| 2,000kW ...| Required 1952...| “‘ Firedamp ” machine 
Metropolitan-Vickers ...| M.F.and P. ...| 2,000kW .| Required 1952...) Producer gas fired 
Admiralty { ame a. = — Propulsion units for M.T.Bs. 
C. A. Parsons : —_ 10,000kW .| Built 1951... ... Pyestock plant 
M.F. and P. ...| 1,800 h.p. ‘ i Coal-fired locomotive : 
M.F. and P. ... — Done 1951... ... bey mmeas 500 h.p. unit to 
g 
Ruston and Hornsby ...| M.F. and P. ...| 750kW ... _ Peut fired 
Air Ministry ...| 3-750kW _ Oil fired : ss 
Rolls-Royce ... .| Admiralty ...| 6,000 h.p. _ Propulsion unit for “‘ Grey Goose 

















_employees with very much the same ideas 
and a strong voice in favour of what they 
-are doing. An evident weakness in such 
apparent strength, as in totalitarian govern- 
ment, lies in the absence of opportunity for 
criticism, the equivalent of His Majesty’s 
Opposition. 
THE HyDRAULIC COMPRESSOR 


Among new ideas, or at least old ones 
rejuvenated, in the gas turbine field is the 


the right quantity of water at a suitable net 
head. The plant cannot produce power at 
all when there is no water or when there is 
no fuel, and its advantage in efficiency applies 
only at full load. 


AUSTENITIC VERSUS FERRITIC FoRGINGS 


A minor revolution of thought seems to 
be taking place in regard to the selection 
of material for gas turbine rotors. Possibly 
because of aircraft influence most firms in 
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all countries on taking up gas turbine wo 
assumed that austenitic material was nepgs, 
sary. It probably did not occur to many 
designers at first that a ferritic materia 
could be used because both creep resistang 
and scaling resistance were thought to 
too low. Yet Brown Boveri, in their piongg 
industrial gas turbines, avoided austenitig 
and still manage with exclusively ferriti, 
alloys. However, until recently their ten. 
peratures did not exceed 1100 deg. Fah, 
which appears to be about the present limit 
for ferritics if uncooled. 

Difficulties with austenitics and improye. 
ments in ferritics have led to the swing ove 
which is now taking place. The ausienitig 
tend to be superior in creep strength andj 
better in scaling resistance, which factor 
recommended them on small acquaintans 
and particularly for small machines wher 
large pieces are not required. The dis. 
advantages are more applicable to 
machines, namely, the difficulty in production 
of large sound forgings or, alternatively, 
troubles in welding which make the building 
up of a large rotor from smaller forging; 
troublesome. A high coefficient of expansion 
and poor heat conductivity together caus 
high stresses in starting up or call for longer 
heating up times. Lastly, austenitics are 
more costly. An advantage of ferritics is 
that they respond to heat-treatment and 
the designer can therefore adjust the material 
to the properties desired by hardening and 
tempering. Whether, however, it is safe to 
use hardened and tempered forgings at 
working temperatures near the tempering 
temperature seems doubtful, and former 
unfortunate experience at ordinary tempera- 
tures with heat-treated forgings for alter. 
nators is not very reassuring. Austenitics, 
on the other hand, are not heat-treatable 
and the strength can be raised only by work 
hardening as has been done in the case of 
some disc forgings. 

Resistance to vanadium attack now tends 
to take the place of ordinary scaling resist- 
ance, and by this criterion some of the 
austenitics are disappointing. However, 


the most serious difficulties relate to welding. 


Before the war there were no large forgings 
in austenitic materials. Even to-day the 
Dundee L.P. rotor is the only large single- 
piece forging in austenitic material, and that 
is for a closed-circuit machine which does not 
require nearly the same diameters as do open 
circuit sets of the same rating. Building up 
remains the only sound method for any 
large gas turbine rotor. This technique, 
which has been standard Brown Boveri 
practice in steam turbines for many years 
(with ferritic materials) led to severe manu- 
facturing difficulties when applied recently 
by other makers to austenitics. The weld 
metal may be too rich in ferrite, in which 
case it will be ductile but too weak at high 
temperatures, or it may contain too little 
ferritic “‘ cement” and hence will be creep 
resistant but too brittle. It may become 
riddled with cracks in shrinking or it may be 
very notch sensitive without apparent cracks. 
Preheating the work, which is successful in 
ferritic rotors as a@ means of preventing 
formation of the brittle martensite, does not 
seem to prevent the equally troublesome 
sigma phase in the austenitic case. The 
logic of preheating in the case of an austenitic 


which does not respond to heat-treatment is 


not clear. These difficulties do not mean 
the job cannot be done. Several successful 
rotors have been built up, some of them of 
quite large size, including those for Wein- 
felden and Paris, but it appears that the 
technique contains many pitfalls, with 4 
risk that success in one case may have been 
fortuitous and not repeatable. 
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In the Paris L.P. rotor a technique 
employed in aircraft units in the U.S.A. 
was applied consisting of welding a hollow 
austenitic ring over a ferritic spindle. In 
the Weinfelden case the more usual spigoted 
“ cheese ” construction was employed. How- 
ever, these were for closed or semi-closed 
types not calling for the largest pieces. In 
open-circuit machines for even small ratings 
welding or bolting is unavoidable. Bolting, 
which was at one time quite respectable in 
steam turbine technique, seems to be coming 
pack again in gas turbines. Several small 
machines use a centre bolt construction by 
which a machine can be put together out of a 
large number of small pieces in the form of 
discs and stub shafts. Such intricacy is 
not favoured in large machines, but a centre 
body with attached stub shafts may be 
necessary to avoid forging limitations and 
permit of fuller inspection for soundness. 

The swing back to ferritics is likely to 
result in a considerable advance in that field, 
similar to the advance which took place in 
austenitics under pressure of demand. The 
ferritics use only small percentages of 
chromium, molybdenum, vanadium and 
possibly titanium, and the need to conserve 
alloying materials is partly responsible for 
the trend in that direction. The lower cost 
of forgings will also help in the problem of 
producing gas turbines at an economic 
price, which plagues some manufacturers, 
though not all. Another factor is the trend 
towards the use of cooling air. This makes 
possible operating temperatures of the order 
of 1300 deg. Fah. without exceeding a rotor 
temperature of, say, 1100 deg. Fah. Impulse 
design is another device to the same end 
which confines the highest temperature to 
the less highly stressed and more easily 
cooled stator nozzles. 


BrnaRy CYCLES 


Binary cycles involving water and air are 
continuing to excite interest. Some now see 
the future of the gas turbine not as the 
prima donna of the power field, but as a mere 
ancillary to orthodox steam plant. In this 
role it can operate in a supplementary cycle 
superposed not on the main fluid cycle, but 
on the combustion air cycle. The scheme is 
already developed in one form as the Velox 
boiler. This employed from the beginning 
an auxiliary set consisting of a compressor 
before the combustion chamber driven by a 
turbine after it. The object was economy in 
physical size of the boiler and at first no 
attempt was made to make the auxiliary 
set yield power, but this can now be done. 

The pressurising of combustion is not, 
however, @ necessary feature and clearly 
not a desirable one with coal as fuel. It is 
an obvious device, proposed at an early stage 
of gas turbine history, to install before a coal- 
fired boiler a gas turbine employing the 
combustion air and passing on its exhaust 
heat to the boiler in the form of gases only 
slightly vitiated and with the oxygen content 
reduced by only some 10 per cent. This 
auxiliary cycle is a superposition cycle and 
as such has an ideal efficiency of 100 per cent, 
a figure which has impressed many inventors. 
It applies, however, so long as the improve- 
ment on present cycles obtained in this way 
does not entail the rejection of some equally 
attractive and equally important part of the 
orthodox cycle. In practice, the exhaust 
heat cannot, in general, be credited to the 
gas turbine at its face value, because it 
entails the omission of bled steam feed 
heating, which is also ideally nearly 100 per 
cent efficient. A further reason why the 
heat cannot be given full it is because 
it has been raised from an expensive fuel such 
as oil, However, if heavy oil falls in price, 
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as suggested earlier and the gas turbine can 
burn it, this latter objection will be removed. 
The first argument also does not apply in 
— processes where cold feed water is 
used. 

The order of size entailed is, for instance, 
such that a 15MW gas turbine would provide 
about the amount of combustion air required 
by a 500,000 lb per hour boiler serving a 
50MW steam turbine. From the purely 
practical point of view, the gas turbine will 
have to show very high proven reliability 
and will have to handle a variable quantity 
of air before it can be accepted as an essential 
auxiliary to a large steam boiler. The gain 
obtainable would not at present justify the 
risk of jeopardising the availability of plant 
involving an expenditure of capital of the 
order of £3 million, nor would the forcing of 
the boiler to operate with a large excess of air 
at part load be acceptable in order to suit 
the gas turbine. The operation of one shaft 
of the gas turbine at variable speed to vary 
the air rate is not out of the question, but 
limited in scope. 

A more modest binary cycle consists of a 
gas turbine generating power and rejecting 
its exhaust heat to a process. The attraction 
in this case is held to be that the gas turbine 
can make available its exhaust heat at a 
much higher temperature than can a steam 
turbine without sacrifice of output. More- 
over, if full credit is taken for the value of 
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the heat rejected, the cost of power generation 
becomes apparently very low. This is in 
some degree illusory; in the first place, 
because of the inconvenience of air as a heat 
carrier, it is usually necessary to introduce a 
waste heat boiler, and this can utilise only 
the portion of the exhaust heat which lies 
above its outlet temperature. Thus, if the 
stack temperature is fixed by practical con- 
siderations at 450 deg. Fah. and the entry 
gas temperature is 900 deg. Fah., the boiler 
efficiency is clearly limited to something less 
than 50 per cent. Aside from the cost of the 
waste heat boiler, which tends to be high 
because of the large surface required for 
convective heat transfer, the heat recuperated 
is thus to be charged at twice the value of 
that in the exhaust gases. If, in addition, 
fuel oil costs 50 to 100 per cent more than 
the price of coal, which is approximately the 
position at present, it will be clear that 
“ waste’ heat from an oil-fired turbine as 
well as the power may be very expensive 
compared with those available from an 
exhaust steam turbine with coal-fired boiler. 
The 10OMW machine for Pyestock is arranged 
to work in this way on gas oil, but the cost 
of heating buildings by “free” heat from 
gas turbines as from atomic piles is likely to 
be higher than can be borne by anyone but the 
Government. However, as above mentioned, 
the situation may change if heavy oil becomes 
cheap and the gas turbine can utilise it. 


Metallurgical Research and Development 


in 1951 


[oe development of new metallurgical 
materials has been hampered during the 
past year by restrictions on the supply of 
certain metals which have come to be re- 
garded as essential for many purposes, and 
much industrial research has been directed 
towards the achievement of economy through 
the use of alternative materials. Judged by 
the year’s publications, there would appear 
to have been steady progress in fundamental 
research on the properties of metallic 
materials, whilst reports on investigations of 
more immediate industrial importance con- 
tain data and ideas on which future develop- 
ments may be expected to take place when 
more adequate supplies of certain metals are 
available. 


STHELS AND ALLOYS FoR Gas TURBINES 


An outstanding example of these three 
aspects of the situation—economy, funda- 
mental research and future development— 
was afforded by the symposium on “ High- 
Temperature Materials for Gas Turbines,” 
organised by the Iron and Steel Institute in 
February, 1951. The emphasis was mainly 
on materials of construction, and among the 
large number of deductions to be drawn from 
the papers and discussions are the possi- 
bility of increased use of ferritic steels, the 
outstanding importance of warm-working 
following a solution treatment of certain 
cobalt-niobium austenitic steels, the de- 
pendence on cobalt and niobium (or other 
elements in short supply) for stressed com- 
ponents operating at very high temperatures, 
e.g., 850 deg. Cent., and the good behaviour 
up to at least 700 deg. Cent. of an austenitic 
steel containing neither cobalt nor niobium. 
A thorough exploration of the possible range 
of new alloys, involving the investigation of 
complicated equilibrium diagrams, is of great 
importance in this connection, and was repre- 
sented in the symposium by the work of 


Goldschmidt and his collaborators. A timely 
publication, ‘‘ The Story of the British Gas 
Turbine,” by Power Jets (Research and 
Development), Ltd., refers briefly to the 
results of metallurgical research in this field 
and directs attention to the work of many 
firms which were responsible for the evolution 
of materials which would withstand the severe 
conditions obtaining in the gas turbine. 


Tron AND STEEL 


One or two items from the large and varied 
programme of the General Metallurgy and 
Metal Physics Divisions of B.I.8.R.A. may be 
mentioned.. Magnetic analysis of high- 
carbon steels at Sheffield, linked up with 
X-ray analysis of the structure of similar 
material at Cambridge, has thrown light on 
the transformations undergone in the tem- 
pering of martensite and retained austenite, 
though some discrepancies between results 
obtained by the two methods remain to be 
resolved. Under the auspices of B.I.S.R.A. 
also, the N.P.L. has again attacked the 
problem of producing high purity iron in 
quantities sufficient to give material for 
fairly extensive mechanical tests to be 
carried out. With some little sacrifice in 
purity below the standard attainable in very 
small melts, they were able to obtain iron of 
purity about 99-96 per cent in the form of 
25 lb ingots. With this material (hot rolled 
and annealed), and with similar ingots of 
high-purity iron-manganese, iron-carbon and 
iron-carbon-manganese alloys, the tensile 
and notched bar impact properties were 
determined at different temperatures covering 
the transition range from tough to brittle 
fracture. The transition temperature was 
raised by carbon, but lowered by ese 
and by manganese and carbon together. 
Oxygen was effective in promoting inter- 
granular brittleness. It seems likely that 
this work, when continued, will form a basis 
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for a considerable development in our under- 
standing of the properties of steel in relation 
to temperature and to heat-treaiment. 


Non-Frerrous METALS 


An important publication of the B.N.F. 
M.R.A. traced the development of corrosion 
resisting condenser tube materials. In the 
pre-war period a considerable amount of work 
was done on the effect of additions of iron on 
the corrosion resistance of 70:30 copper- 
nickel, and this was now ex‘ended to a more 
comprehensive study of the corrosion resist- 
ance of iron-bearing copper-nickel alloys of 
lower nickel content. From the results of 
this work the conclusion was drawn that the 
alloys of lower nickel content with 0-3 to 
4 per cent of iron showed considerable 
promise of resistance to impingement attack ; 
though, having regard to the incidence of 
pitting in the alloys within the h'gher iron 
range, the optimum iron content for general 
resistance 1o corrosion was fixed at 0-5 to 
1-0 per cent. These figures were somewhat 
modified by the resulis of extensive tests 
now mported. The addition of 1-3 to 2-0 
per cent of iron to the 5 and 10 per cent 
nickel grades conferred a d« gree of corrosion 
resistance of the order of that characteristic 
of 70:30 copper-nickel containing 0-3 to 
0-5 per cent iron. These conclusions were on 
parallel lines with those of the American 
Brass Company, who, during the year, took 
out a Canadian patent for a condenser tube 
alloy of preferred composition nickel 10, 
iron 0-75 per cent., balance copper. Some 
difficulties may arise in hot and cold working 
of the alloy recommended in such a way as to 
obtain opiimum resistance to corrosion, but 
they may be evaded by the deliberate sacri- 
fice (which can be well afforded) of a small 
portion of the outstanding qualities of the 
new material. 

An extension of the laboratories of the Tin 
Rescarch Institute, opened in May, provides 
additional facilities for research and for 
develcpment of the uses of tin and its alloys. 
Alum.n.um-tin bearirg metals, which may in 
ceriain circumstances contain up to 30 per 
cent of tin, have been chown to possess 
greater resistance to fatigue and a :maller 
f..ll in fatigue strength at raixed temperatures 
iLan a typ-cal tin-base Babbitt metal of 
approx:mately the same hardness. The 
elec.rodcposited tin-nickel alloy containing 
65 per cent of tin and 35 per cent of nickel 
has* been found to be Inghly ‘resistant to 
tarnishing under both indoor and out-of- 
doors conditions. Conditions of deposition 
to ensure good service have been worked out. 
For plati.g on steel an undercoat of copper is 
necessary. As @ proiective coating its 
placing metallic lustre wiih faint rose pink 
tint. gives it an interest in the decorative 
plating field. 


Low-TEMPERATURE PROPERTIES OF METALS 


The mechanical properties of metals at 
sub-zero tempéraiures has become increas- 
ingly imporiant in recent years. The lron 
ard Steel Committee of the American Society 
of Automotive Engineers has issucd a mono- 
giaph on The Low-Temperature Properties 
of Ferrous Metals, in which the essential 
characteristics which determine the choice of 
ferrous materials for an ever-increasing 
variety of applications involving service at 
low temperaiures is discussed. ‘Ihe subjects 
covered are composition, steel making, micro- 
structure, welding and design ; but the major 
part of the subject matter centres round the 
noiched-bar test, the results of which vary 
with temperature in a more striking way 
than those of any other mechanical piwperiy. 
The subject of low-temperature piuperties 
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was also chosen for discussion on the occasion 
of the jubilee celebrations of the U.S. 
National Bureau of Standards. The papers 
presented contained informa‘ion and 
numerical da‘a about a wide range of engi- 
neering metals and alloys, and dealt also 
with the implications of low-tempera ure 
tests in relation to behaviour at ordinary, as 
well as sub-zero, temperatures. Dr. N. P. 
Allen, who was present as a guest, emphasised 
the importance of a more direet approach to 
the study of the mechanism associated with 
the behaviour of metals and alloys at low 
temperatures, and instanced the N.P.L. work 
on high-purity iron, to which reference. has 
already been made. Fracture of ship plates 
was one subject under review, and in that 
connection the notched-bar test 

largely in the discussion. It was stated, as a 
result of statistical interpretation of test 
da‘a, that under conditions existing in the 
structure of a ship, the probability of 
initiation of fracture in a plate increased 
markedly with increasing notch sensitivity 
of the steel as indicated by its transition 
temperature. This a-pect of the study of 
brittle fracture occupied most of the dis- 
cussion at a well-attended symposium on 
“ Recent Developments in the Notch Bar 
Testing of Materials and Their Relation to 
Welded Construction,” organised by the 
Joint Committee on Materials and Their 
Testing in association with the Institute of 
Welding, and held on December 5.h. 


Raker MEtTALs 


Considerable advance has been made during 
the year in the metallurgy of titanium, 
zirconium and molybdenum. There are 
strong prospects that titanium will ulti- 
mately become a useful and available basis 
metal for materials of construction. It can 
now be produced, as ingots by arc casting, in 
a state of high purity, but the quantities 
available are still very far from adequate for 
i.s commercial develupment, and its price is 
high. Schemes for the extension of pro- 
duction are said to include plans by the 
Titanium Metal Corporation to make 3000 
tons of titanium in 1953 in the wartime 
magnesium plant in Nevada. Though pro- 
duciion on anything apprvaching such a scale 
would lower the price of titanium metal, it is 
likely for many years to remain a costly 
commodity. 

There is reason to expect that a British 
supply of ductile titanium may svon be avail- 
able. Imperial Chemical Industries, L‘d., 
have done much prel.minary work, and now 
have in operation a email] pilot plant and 
associated mel.irg and fabrication facilities. 
I.C.I. will be in a position very shortly to 
supply emall quantities of commercially pure 
titanium in the form of plate, bar, wire, and 
tube. 

Though a modification of the Kroll method 
of prc paring ductile titanium has been applicd 
on @ laboraiory scale to Australian materials, 
work in progress in the University of Mel- 
bourne has dealt more e:pecially with a 
method involving the electrolysis of titanium 
trichloride dissolved in a molten bath. Mean- 
while attention is being given to the pro- 
perties of titanium-base alloys, since it is 
fairly certain that the mechanical properties 
of the pure metal will be inadequate to meet 
all the demands put upon it. In America, a 
wide range of alloys is being examined, the 
most promising being those with molyb- 
denum, tungsten or tantalum (all single- 
phase solid solutions) or with iron, nickel, 
cobalt or chromium, in which two phases are 
present. In the University of Mcibourne a 
study of the influence of a number of ele- 


meuts on the a-f transformation in titanium 
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is giving a basis for the future explanation of 
the effects of heat-treatment. Constitution] 
studies of the titanium-oxygen system hay 
also been made there. Oxygen was found to 
be less detrimental to the ductility of 
titanium than it was at one time believed to 
be. It seems probable that usefully ductile 
alloys with a density of 5, a Young’s modulus 
of 16 million pounds per square inch and 
tensile strength of not less than 60 tons 
square inch will be available when supplies of 
tiianium improve, though the most promising 
compositions have not yet been selected. 

Zirconium is heavier than titanium, but 
resembles it in many respects. It is now 
being commercially produced by Murex, 
L‘d., in this country as well as by the Foote 
Mineral Company of Philadelphia. Arc-cast 
molybdenum is becoming available in increas. 
ing amounts in America and the same met )iod 
is being applied to the production of molyb. 
denum alloys. Considerable interest has 
recently been shown in the “ precious” 
metal, palladium, as a platinum substitute 
and as a metal for jewellery, either alone or 
as a palladium-rhodium alloy. 


CoRROSION 


Corrosion tests, in the nature of the case, 
proceed slowly, but several long-time in. 
vestigations, carried out under the auspices 
of B.I.S.R.A., were rounded off during the 
past year. An exposure test, extending over 
fifteen years, has confirmed that surface 
preparation is the most important single 
factor contributing to the successful pro- 
tection of iron and steel by means of paint 
against atmospheric corrosion. The average 
life of two-coat painting schemes was nearly 
six times greater on a pickled surface than on 
@ weathered and wire-brushed one. The most 
efficient protection was stated as likely to be 
obtained by a red lead priming coat with a 
finishing coat of micaceous iron ore paint. 
A test has been devised at the Tin Research 
Institute for the removal, by the agency of an 
adhesive tape, of specimens of paint without 
damage to the undersurface at positions 
where it has been loosened by corrosion or 
physical damage. Incidentally, this test 
showed that epread of deterioration was 
limited by suitable methods of surface pre- 
paration before painting, e.g., coating with 
electrodeposited tin, treating with phosphate 
solutions, &c. 

A service test of fourteen years’ duration 
on steel railway slecpers was concluded last 
year. Except in railway tunnels, a 0-21 per 
cent carbon mild steel containing 0-5 per 
cent of cupper was 20 to 70 per cent better 
than copp-r-frée mild steel otherwise of the 
same cumposition. In tunnels, where the 
life of a steel sleeper is about ten to fifteen 
years, there was no appreciable difference in 
behaviour between the two kinds of ste1; 
and copper-bearing steel showed no practical 
advaniage, except possibly in a severely 
industrial atmo-phere, since the life of an 
ordinary steel sleeper in a rural atmosphere 
was estimated at about 100 years. 

The symposium on “The Corrosion of 
Buried Metals,” held in December, aroused 
an interest commensurate with the serious- 
ness of the problem. Unde corrosion 
has been estimated to cost the country 
£5,000,000 a year. B.I.S.R.A., in association 
with the Institution of Water Engineers and 
the Chemical Research Laboratory, Tedding- 
ton, are taking steps to assess and combat 
the corrosion of buried p:pe-lines. 


Mertat Resources anp Economy 


As mentioned in the opening paragraph of 
these notes, economy of materials has been 
an overruling consideration in practical 
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developments throughout the year. It was a 
subject in the forefront of the opening dis- 
eussions at the World Metallurgical Con- 

s, held at Detroit in October. This con- 

3 was predominantly American, but about 
forty-five papers on @ variety of subjects 
originated outside the U.S.A., including ten 
from Great Britain. 

Limitations placed, both in Britain and 
America, on the use of certain metals, and 
current shortages have given rise to a number 
of papers on conservation of supplies. Advice 
has been issued by the B.N.F.M.R.A. and 
other bodies on the conservation of nickel in 
plating ; fears have been expressed that the 
enforced saving of zine may only serve to 
increase wastage of metals which it should be 
used to protect; the economics of metal 
finishing have been discussed at a conference 
of the Institute of Economic Engineering and 
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the Electrodepositors’ Technical Society ; 
and a. general discussion on “‘ Metal Eco- 
nomics,” arranged by the Institute of Metals 
was held in October. Apart from re- 
examination of methods of production to 
eliminate waste, economy may take the form 
of using materials less difficult to obtain, and 
rigidly cutting down all unnecessary excess 
of alloying elements. This may sometimes 
mean modifications of design to make 
possible, or facilitate, the change. These are 
operations which cannot be lightly under- 
taken at a moment’s notice. They need a 
solid background of scientific investigation 
and ical experience to ensure the 
man ure of a satisfactory product, and a 
high proportion of the work devoted to the 
investigation of metallurgical materials during 
the past year has been carried out with this 
object in view. 


Gas Turbines in 1951 


No. Il—(Continued from page 57, January 11th) 


N the first part of this review some general 

developments relating to the combustion 
of indigenous fuel burning gas turbines were 
discussed, along with an account of the work 
in hand of some of the leading gas turbine 
manufacturers in this country. 


Joun Brown And Co., Lrp., CLYDEBANK 


An important part of this firm’s activities 
during the year was directed to the develop- 
ment of peat and coal-fired gas turbines. 

As a result of the satisfactory results 
obtained from the coal-fired combustion 
chamber, which was designed and tested at 
the request of the Ministry of Fuel and Power, 
it has been decided to build a 1000 hp. 
coal-fired closed-cycle gas turbine plant 
which will be used primarily for generating 
part of the works electricity requirements. 

Whilst these tests were being carried out 
the design and construction of a complete 
coal-fired heater was proceeding in the shops. 
It is hoped to have a coal-fired unit ready for 
operation in conjunction with the experi- 
mental closed-cycle plant early in the spring. 
This atmospheric coal-burning air heater is 
designed with a straight-through combustion 
chamber which is refractory lined. Part of 
the pressure air is fed through tubes placed 
in the path of the flue gases at the gas outlet, 
and the remainder circulated through other 
banks of vertical tubes which line the walls 
of the radiation chambers. Air from both 
tube systems is then collected in a main 
header. The gas turbine cycle includes low 
and high-pressure compression stages with 
intereooling ; the maximum cycle tempera- 
ture is 650 deg. Cent. and the turbine 
exhaust, after passing through the tubular 
heat exchanger, is precooled. In the com- 
bustion system part of the flue gases are 
recirculated, the rest passes through the 
combustion air preheater to exhaust. 

The 12,500kW closed-cycle plant for 
Carolina Port power station, Dundee, ordered 
by the North of Scotland Hydro-Electric 
Board in 1947, is proceeding. Work on site 
has commenced, foundations have been 
completed, and a number of the main circuit 
components and auxiliaries are in place. A 
general works view of the turbine assembly 
is shown in the accompanying illustration. 

The company was informed by Messrs. 
Spencer Bonecourt that in spite of modifica- 
tions to the construction programme at 
Coventry, the installation date for a 700kW 
waste heat gas turbine plant is being reason- 


ably adhered to, and it should be completed 
by the end of the coming summer. Work in 
the shops at Clydebank on the main com- 
ponents is in progress. This plant is to be 
used in conjunction with a carbonising plant 
at the Foleshill gasworks, where waste gases 
will be available at 800 deg. Cent. After 
passing through the air heater of the gas 
turbine plant the gases will be led to waste 
heat steam boilers. 

During the early part of the year a com- 
bustion chamber was designed and con- 
structed at the request of the North of 
Scotland Hydro-Electric Board for a peat- 
fired gas turbine. In 
the early summer, 
several hundred hours’ 
experimental running 
was completed, and 
following minor modi- 
fications the combus- 
tion efficiency was 
raised to over 90 per 
cent. 

Concurrently with 
these combustion tests 
the manufacture of the 
complete air heater 
was proceeding in the 
shops, and in October 
the assembly ofa peat- 
fired gas turbine was 
completed in the new 
experimental test 
house. The turbine 
first ran under its own 
power on peat fuel on 
November 21, 1951. 
Since that time about 
fifty hours’ running 
has been completed, 
and the plant (illus- 
trated) has performed very satisfactorily. 
Endurance running will be started in the 
near future, and as a first step a 1000-hour 
run will be carried out. 

The construction of this plant, which 
operates on a closed cycle, is one of the 
projects initiated by the Scottish Peat 
Committee, which was appointed by the 
then Secretary of State, the Right Hon. 
Arthur Woodburn, in 1949, to advise on the 
development of Scottish peat deposits. 

In its present form, the plant can run on 
peat of any moisture content up to 50 per 
cent, but during next year the firm will 
construct additional drying equipment 
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to enable the plant to take peat of a 
higher moisture content without loss of 
efficiency. 

Before it can be decided whether a peat- 
fired gas turbine can produce electric power 
economically on a large scale it will be 

to test thoroughly the reliability 
and performance of the pjant and to devise 
effective and economic means of producing 
peat fuel. Present methods of peat produc- 
tion depend upon air drying in the summer 
and the use of seasonal labour; the eco- 
nomics of winning and utilising peat on a 
large scale for power production or as a solid 
fuel like briquettes have still to be established. 

The Scottish Peat Committee is at 
present investigating a process of removing 
water by pressure to see if it offers an 
efficient means of producing peat fuel of 
reasonably low moisture content all the year 
round. Experiments are being carried out 
at the Royal Technical College, Glasgow, 
and the Ministry of Fuel and Power has 
ordered two presses which will be operated 
by the Department of Agriculture for Scot- 
land at Gardrum Moss, near Falkirk. The 
first of these presses should start work early 
in 1952 and the second about the end of the 
year. The Department of Agriculture is 
also going to carry out at Gardrum a small 
scheme for winning peat by the milling 
method. The milling method involves 
skimming off the surface of a peat bog and 
then running machines over it which tear 
the thin layer of peat off in fragments in the 
manner of a lawn mower. These experi- 
ments will not only give useful data, but will 
provide peat for the gas turbine experiments. 

Experimental Gas Turbine Plant.—The 
exp2rimental gas turbine plant, u ed in con- 
junction with the peat burning equipment, 
was first run under its own power in 





12,500KW TURBINE FOR DUNDEE 


June, 1948. Initially, the plant ran on the 
open cycle, using light diesel oil as a fuel, and 
the first tests were run to check the per- 
formance of the turbine and compressor. 
It was found that considerable fouling was 
taking place in the compressor, and elaborate 
arrangements for filtering the air had there- 
fore to be provided before endurance running 
could be attempted, but even with these 
modifications frequent cleaning of the com- 
pressor was necessary. 

Over 1000 hours’ running was carried out 
on the plant as an open-cycle unit, and during 
the latter 300 hours of the period a heavier 
grade of fuel oil was burnt. It was found, 
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PEAT-BURNING GAS TURBINE PLANT 


however, that ash deposits from this fuel 
blocked the passages in the turbine, and that 
consequently the output from the. plant 
deteriorated. 

As these initial tests had confirmed the 
view of the company that the closed-circuit 
gas turbine would be the most suitable for 
long-life industrial plants, it was decided to 
convert the experimental plant from an 
open cycle to a closed cycle, and an oil-fired 
air heater was designed and built to replace 
the open-cycle combustion chamber, while a 
precooler was installed between the heat 
exchanger and compressor. It will be 
recalled that this company took in 1946 a 
licence for the Escher Wyss patent closed- 
cycle gas turbine. 

The plant was first run on the closed cycle 
in December, 1949, and between that time 
and last August 2500 hours’ running was 
carried out using various grades of heavy 
fuel oil. Endurance running presented no 
difficulties. 

After the tests on the oil-fired turbine plant 
were completed in August this year, the 
turbine machinery was dismantled and 
removed from its former position (in the 
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fitting shop) to the present site in the gas 
turbine test house. The peat-fired air 
heater and drying plant were also erected 
in the test house and the whole plant was 
completed by the middle of November. 

The closed cycle upon which this well- 
known experimental gas turbine operates, 
along with a diagrammatic representation 
of the peat combustion plant, is shown 
below. The air heater itself is a straight- 
through, circular refractory-lined chamber, 
arranged vertically with the burners at 
the top, combustion taking place at atmo- 
spheric pressure. Pressure air leaves the 
heat exchanger with a temperature of about 
600 deg. Fah., and attains a temperature of 
1200 deg. Fah. in the air heater. The air 
divides before entering the air heater tubes. 
Part of the flow enters a header around the 
vertical section, and is distributed through 
looped tubes lining this radiation chamber 
section; the remainder enters the bottom 
horizontal extension of the chamber and 
traverses other tubes arranged towards the 
waste gas outlet. Both portions of the flow 
then combine again in a common header 
which feeds another convection pipe circuit 
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DIAGRAM OF GAS TURBINE AND PEAT COMBUSTION PLANT 
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in this region, from whence the air is finally 
collected and led to the turbine. 
Combustion.—The peat presently bej 

used has a 50 per cent water content by 
weight when delivered to the works, and jp 
this condition it is loaded into the peat mil}, 
This unit is an unmodified “ Atritor ” from 
the range supplied by Alfred Herbert, Ltd, 
The peat is effectively reduced by this unit 
to the consistency of a coarse powder and 
it is picked up by a diverted portion of the 
exhaust gas stream which delivers it through 
a drying tube along with the remainder of 
the waste gases to a cyclone separator having 
a “ Multi-cell” and a “Centricell” stage, 
At this point, the flue gases are exhausted 
to atmosphere, and the fuel is collected in a 
hopper. In the mill, and during its passage 
to the separator, the water conteiit is 
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PLAN OF PEAT-BURNING TURBINE AND 
COMPRESSOR 


reduced by the hot waste gases to about 30 
per cent which is tolerable at the burners. 
The exhaust gas circuit incorporates an 
induced draught fan and the waste gases 
pass through the combustion air preheater 
before reaching the “ Atritor,” where the 
gas temperature is about 600 deg. Fah. The 
hopper is fitted with a feeder which conveys 
the peat to the primary air pipe, and with 
that combustion air it is blown to the burners 
by a firing fan. Secondary air is delivered 
to the combustion zone ‘by a forced draught 
fan via the preheater in which it attains a 
temperature of 750 deg. Fah. Provision is 
made for either hot or cold air to reach the 
primary circuit. As with the other coal- 
burning atmospheric furnaces, a recirculating 
fan is connected across the chamber. During 
our visit to this plant, about 4 ton per hour 
of peat was being consumed, and the turbine 
was developing about 200 h.p. at the brake, 
with a shaft speed of 5700 r.p.m. Peat has 
about 5 per cent content of relatively soft 
ash, and the plant has now been running 
intermittently for some fifty hours without 
any evidence of deposits of any kind. 


PAMETRADA 


The 3500 s.h.p. “ PAMETRADA ” marine 
gas turbine was put under power and adjust- 
ments made as required to correct faults and 
to effect improvements. Distortion trials were 
run, corner guide vanes were fitted in the air 
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ducting and compressor ing was investi- 
gated, the latest scheme to overcome this was to 
decrease blade height and thus flow area. More 
specific information is required for the design 
of compressors and an experimental axial- 
flow compressor is to be installed so that an 
analysis of flow conditions can be madé at all 
stages. The h.p. line reached a self-running 
state at 4300 r.p.m. with the turbine inlet 
temperature of 750 deg. Fah. 

Early in the year the gas turbine, running 
under load, produced a maximum sustained 
power of 3400 s.h.p. and the fuel con- 
sumption was 0-525lb. per h.p.-hour, 
referred to the turbine output shaft, when 
burning distillate fuel. Later in the year 
these figures were improved upon, when the 
turbine achieved a maximum of 3600 s.h.p. on 
a fuel consumption of 0-489 lb per s.h.p.-hour. 

Centrifuging and the use of solvents were 
tried as @ solution to the ash problem and 
sprayer development proceeded, including 
the design of an interc ing mechanism 
and the determination of the optimum shape 
of vortex chamber. 


Ruston anp Hornssy, Lip. 


The development of the Ruston and 
Hornsby 750kW prototype gas turbine, 
described in our issue of March 16th, 1951, had 
reached the point where the plant was running 
every day as part of the works power plant for 
reducing the load taken from the public supply. 

In this duty the plant has shown 100 per 
cent availability except for a brief period 
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running. The condition of the remaining 
components of the plant has been found to be 
very satisfactory. 

a in — ore field was con- 
centrated on problems of burning heavy 
liquid fuels, including coal tar derivatives. 
In each case promising results were obtained 
and full-scale tests using one of the 
Admiralty’s special reference heavy fuels 
were carried out during the summer on the 
750kW gas turbine. The results of these 
tests were encouraging in that negligible 
deposition of ash took place on the turbine 
blading, and very complete combustion of 
the fuel was obtained. Useful fundamental 
data had also been collected regarding the 
conditions necessary for the complete com- 


bustion of gaseous fuels in gas turbines, and | 


preparations are now in an advanced stage 
for further tests which are to be carried out 
at sites where gaseous fuels are available. 

Considerable progress has been made in the 
handling and combustion of peat, this work 
being carried out under contract from the 
Ministry of Fuel and Power. The first design 
of refractory combustion chamber has been 
developed up to the point where its combus- 
tion efficiency exceeds 90 per cent which is 
regarded as sati for initial tests 
of the complete peat-burning turbine. Con- 
struction of the latter was in an advanced 
stage, and preliminary runs on oil fuel had 
already been carried out. 

In connection with solid fuel burning gas 
turbines, an investigation has been made into 
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DIAGRAM OF EXPERIMENTAL VORTEX COMBUSTION CHAMBER UNIT 


at the beginning of the tests when the high- 
pressure fuel filter became choked with a 
lacquer-like deposit which had been formed 
in the pipes from a heavy fuel used for some 
previous tests. Further, the plant has, when 
necessary, carried overloads, so as to keep 
the demand upon the national electricity 
supply within predetermined limits. 

One factor which has been particularly 
noticeable during the endurance running has 
been the constancy of performance of the 
turbine. In this respect, the plant, not- 
withstanding its relatively small size, has 
shown itself to be quite as reliable as steam or 
diesel power plant. 

The only significant mechanical change 
which has been made in the turbine during 
the past twelve months has been the fitting 
of an Allen-Stoechicht reduction gear to the 
existing casing. The new gear components 


have resulted in a marked reduction in the- 


noise level of the turbine and in still smoother 


the most effective means of separating ash 
from the products of combustion and a 
complete design of two-stage . separator 
is now under manufacture. Problems of 
dewatering peat by pressing and thermal 
drying have also been investigated and com- 
plete equipment for the first full-size experi- 
ments is now on order. 

The manufacture of the first batch of 
production Ruston gas turbines, known as the 
Mark “TA” design, is now in an advanced 
stage and extensive running of this unit is 
envisaged during 
tially, the “TA” turbine is similar to the 
original 750kW design, but a number of 
minor improvements have been incorporated 
as a result of the experience which has now 
been obtained. The more significant of these 
improvements are the use of a single com- 
bustion chamber, and the extension of the 
cooling system used in the first Ruston gas 
turbine, which enables the weight of heat- 


the coming year. Essen- . 
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BLADE ABRASION BY COARSE ASH PARTICLES 


resisting material required for a complete 
machine to be reduced to a very small per- 
centage of the whole—a very important 
point in view of present shortages. 


Tue British THomson-Hovuston CoMPANy, 
_ Lap. 


As is well known, this company received 
its first orders for gas turbines from Power 
Jets, Ltd., in 1939, and built four of the 
B.T.H.-Whittle prototype turbo-jet engines. 
Since the war it has been principally engaged 
in. this sphere on marine gas turbine sets. 
A detailed description of its 860kW marine 
gas turbo-alternator, along with test results, 
was published in THE EncrnesEr, February 
23rd, 1951 pages 250-252, In these tests it 
slightly exceeded its design thermal efficiency 
of 20 per cent, and was burning heavy oil. 
At maximum load it developed 1022kW at 
the alternator terminals. This plant was 
constructed for the Anglo-Saxon Petroleum 
Company, Ltd., and was installed in the 
12,000-ton tanker ‘‘ Auris.” Local sea trials 
were completed.in November and the ship 


sailed for Tampico. 


C. A. Parsons anp Co., Lap. 


Experimental work proceeded on the 
500 h.p. coal-fired, open-cycle gas turbine 
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made by C. A. Parsons and Co.; Ltd., at the 
Heaton Works, Newcastle upon Tyne. Little 
further information has been released con- 
cerning work on the 15,000kW gas turbo- 
set for the British Electricity Authority 
Dunston power station, or the 10,000kW 
set for the National Gas Turbine Establish- 
ment at Pyestock. 

This company has now received an order 
from the Ministry of Fuel and Power for a 
coal-burning gas turbine to be fitted to a 
locomotive. It is to work on a simple open 
cycle with external combustion and to 
employ a direct drive with a tractive 
horsepower of 1600. The maximum cycle 
temperature is 1300 deg. Fah., and its thermal 
efficiency at full load is expected to be 19 per 
cent. 


Fur. RESEARCH STATION, GREENWICH 


Some interesting details of the work at the 
Fuel Research Station have already been 
mentioned (Jan. 11th, p. 56) in connection 
with the paper by T. F. Hurley, of that 
station, who has recently submitted the 
following information. 

The advantages of oil as a fuel for gas 
turbines are many, but for industrial gas 
turbines it will be necessary to use cheaper 
home-produced fuels such as coal or peat. 
The presence of ash is all-important and the 
problems associated with it may determine 
the .cycle used and even the ultimate 
success or failure of solid fuels as a source of 
power in gas turbines. 

The open cycle is receiving the most 
attention on account of its simplicity and 
its compactness. Its disadvantages are that 
combustion occurs at the cycle pressure, 
necessitating pressurisation of the fuel, and 
that the removal of the ash from the hot gas 
before it enters the turbine is essential. 

Experimental combustion chambers to 
operate on the open cycle have been con- 
structed at the Fuel Research Station to 
burn 500 1b per hour of pulverised coal at 
atmospheric pressure. These chambers should 
be suitable for a 2000 h.p. gas turbine when 
the pressure is raised to 4 atmospheres. One 
of the combustion chambers is a refrac- 
tory lined, straight-through unit, and is 
fitted with the “F.R.S.” multi-jet 9 
origi develo for Lancashire boilers, 
a gare a ses San efficiency exceeding 
95 per cent has been obtained. A similar 
plant is being used by C. A. Parsons and 
Co., Ltd., in its experimental 500 h.p. open- 
cycle gas turbine, which nen aged run 
successfully for short periods on pulverised 
coal, and by Ruston and Hornsby, Ltd., for 
their experimental 750kW gas turbine set 
which will use pulverised peat as fuel. 

In its experimental coal-fired gas turbine 
the Locomotive Development Committee in 
America has favoured the use of a straight- 
through film-cooled metal chamber built 
up of a series of annular metal bands. 
Between each band cooling air passes 
axially into the chamber, sweeping the in- 
ner walls and so preventing ash deposition. 
This kind of chamber is intended for use on 
a locomotive and test bed trials of the unit 
have exceeded 1000 hours. ~ 

In this country the same kind of con- 
struction is being applied at the Fuel Re- 
search Station to the lower part of a 
straight-through combustion chamber, in 
the upper part of which a short refract- 
ory lining surrounds the burner. In this 
way it is hoped to combine the advant- 
age of using. hot refractory surfaces to 
assist ignition and combustion with that 
of using film-cooled walls to prevent 
deposition. 
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Another kind of open-cycle combustion 
chamber which is being developed at the 
Fuel Research Station is known as the 
“Vortex.” In this chamber the pulverised 
coal particles are retained, in suspension, 
inside the chamber until their combustion 
has been completed. The chamber is capable 
of exceptionally high heat releases and a 
combustion efficiency exceeding 90 per cent 
has been obtained. It was referred to in 
the preceding part of this review (Jan, 11th) 
and is illustrated on p. 95. 

In the chambers described so far, all the 
ash particles leave the chamber in suspension 
in the hot gases. In the “Cyclone” com- 
bustion chamber, however, the object is to 
fuse the ash and remove as much as possible 
as molten slag. Up to 85 per cent of the ash 
in the coal can be removed as slag in this way 
but it should be pointed out that the volume 
of gases to be cleaned to remove the remain- 
ing fine ash particles is unaltered. The 
English Electric Company, in conjunction 
with the British Coal Utilisation Research 
Association, has designed a chamber for 
yea with their 2000kW open-cycle, gas turbine 
plant. 

The performance of another system will 
be investigated by Metropolitan-Vickers 
Electrical Co., Ltd., in building a 2000kW 
gas turbine which will be fired by the 
gas from a producer being constructed by 
Joseph Lucas, Ltd., and the Incandescent 
Heat Company. The turbine can thus be 
operated on the open cycle with clean gases, 
but, of course, the overall cycle efficiency 
will be reduced because of greater thermal 
losses. 

In the closed cycle the combustion chamber 
takes the form of an “air boiler” and the 
turbine is operated on high-pressure clean 
air and the ash problem is thereby avoided. 
This cycle has the additional advantage that 
the combustion chamber can be operated at 
atmospheric pressure, but the plant is rather 
more complicated than the open cycle, and 
cooling water is needed to reduce the tem- 
perature of the recirculated air before 
compression. Apart from the J. Brown peat- 
burning plant, Messrs. Escher Wyss, of 
Switzerland, have also developed a radiation 
air heater suitable for coal or oil firing. 

In the “ exhaust heat ” cycle the turbine 
is also operated on clean air, which is heated 
in an air heater. The hot air exhausted from 
the turbine is heated directly by hot pro- 
ducts of combustion and supplies heat to the 
air heater. Gas cleaning is desirable to 
prevent deposition in the air heater tubes, 
but if deposits occur they can be removed by 
soot blowing. C. A. Parsons and Co., Ltd., 
are constructing a coal-fired ‘‘ exhaust heat ” 
cycle gas turbine of 1600 h.p. 

There is no doubt that gas cleaning is 
unavoidable in the open-cycle, coal-fired, gas 
turbine to prevent damage to the blades, 
but at present there is insufficient evidence 
to show what quantity of dust or what size 
of particle can be tolerated by a turbine 
operating at a temperature of 700 deg. Cent. 
Many organisations are trying different kinds 
of gas cleaners and the most promising results 
obtained so far have been with those consist- 
ing of a bank of small cyclones in parallel. An 
example of this system is the American 
“Dunlab” tube with which little or no 
abrasion of the turbine blades has been 
observed after running for some hundreds 
of hours at a gas temperature of 735 deg. Fah. 
On the other hand, carbonaceous deposits 
were found to have built up on the convex 
side of the blading, as shown in an illustra- 
tion on page 95. It is fitted to the experimen- 
tal coal-burning plant of the Locomotive 
Development Committee, U.S.A. In another 
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illustration on page 95 is shown the effect of 
coarse particles prior to its use. 
THE BrusH ELzoTRIcAL ENGINEERING 
Company, Ltp. 


A 2500kW gas turbo-alternator for the 
Metropolitan Water Board was under cop. 
struction at the Brush Electrical Engine:ring 
Company, Ltd., but at this stage no further 
details are available. It is to used only 
for peak loads and has a simple open cycle 
to run on gas oil. 

W. H. Aten, Sons anv Co., Lrp., Beprorp 

Since early last year the Allen 1000kW 
marine gas turbine set has been on test 
without its heat exchanger, and full load, 
full speed and overload were achieved with 
the minimum of mechanical “ teething” 
troubles. A comprehensive series of per- 
formance, governing and endurance tests is 
now in hand. This plant was fully described 
in THE EncrnzEr, November 16, 1951. 

(T'o be continued) 





British Standards Institution 


All British Standard Specifications can be obtained from 
the Sales Department of the Inetitution at 24, Victoria 
Street, London, S.W.1. 


FLEXIBLE POLYVINYL CHLORIDE FILM 
AND SHEETING (UNSUPPORTED) 


No. 1763 : 1951. This standard applies to flexible 
polyvinyl chloride film and sheeting (unsupported) 
in two forms :— 

Type 1: General-purpose plain (unprinted) film 
and sheeting ; 

Type 2: Film and sheeting of Type 1 (printed). 

The standard covers material of nominal thick. 
ness in the range 0-004in to 0-0léin. It contains 
detailed specifications of the mechanical properties 
of the sheeting, together with details of its colour 
stability, as well as specifying the mechanical details 
and colour stability of the print. Appendices cover 
the methods of test. Price 3s., post ‘ 


MECHANICAL TESTS FOR METALS 

Handbook No. 13, The strength of materials of 
construction and the probable behaviour of these 
materials under load has been the concern of 
designers for very many years. The formulation 
of suitable tests by which the quality of motal 
products could be assessed without having recourse 
to full-scale testing was undertaken by the British 
Standards Institution as one of its earliest tasks. 
This resulted in the adoption of a series of standard 
tensile test pieces. Since that time a number of 
British Standards have been issued which 
deal with different mechanical tests and a 
number of other standards include —— for 
specific applications of these tests. The standards 
that deal solely with mechanical testing, together 
with extracts from other standards to illustrate 
particular applications of the tests, have been 
collected und2r one cover to form a new handbook, 
and so provide a reference book useful to industry 
and to universities and technical colleges where the 
subject of ‘‘ Strength of Materials” is taught. 

The development of standard methods of test 
and their importance in the field of mechanical 
testing are reviewed in an introduction contributed 
by Dr. H. J. Gough, F.R.S., who is a member of 
the Mechanical Engineering Industry Standards 
Committee and was for many years closely con- 
nected with the work, being for some time Chair- 
man of some of the committees concerned. The 
handbook has been arranged in sections which 
deal with kinds of tests; seven sections cover 
tensile tests, hardness tests, impact tests, ductility 
tests, the transverse tests for cast iron and the 
verification of tensile and compression testing 
machines. Each section quotes in full the British 
Standards for the _ test i dealt with 
and continues with suitable extracts from other 
standards, where such exist, which illustrate par- 
ticular applications of the test. The section dealing 
with tests on thin metal departs from this principle 
by quoting the whole of a standard which deals 
comprehensively with the tensile, bend hardness 
and ductility tests for thin metal sheet and strip 
material. 

The final section embodies a comprehensive 
series of conversion factors and conversion tables, 
which include values of stresses and moments of 
inertia converted from inch-pound units to metric 
units and vice versa. In addition to a general list 
of contents and a separate list for each section, an 
extensive index is included and suitable running 
headings are given for each page. Price 17s, 6d. 
net, post free. 
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Improved Electrical Equipment on S.R. 
Multiple Unit Trains 


HE first of the rebuilt suburban four-car 
T multiple units to embody the new Southern 
Region standard electrical equipment has 
recently been completed at Eastleigh Carriage 
Works, and is ready to go into service. Part 
of tho four-car train is shown in our first illus- 
tration. The mechanical parts generally and 
the make-up of the unit are similar to the many 
all-steel units completed in recent years, but 
somo changes have been made with the general 
object of improving operating efficiency. 
Buckeye automatic couplers are fitted at the 
outer ends of the unit and these couplers, in 
conjunction with the re-positioning of the brake 
nose connections above solebar level, make it 

ssible to unecouple and couple units without 
going between the coaches at track level. 

As in the previous stock the four-coach unit 
comprises two motor coaches and two non- 
driving coaches. On the motor coaches the 
jeading bogie is powered by two “‘ lightweight ” 
gelf-ventilated axle-hung motors, each weighing 
about 1-9° tons and rated at 250 h.p. The 
main particulars of the equipment are given 
in the accompanying table, 

Acceleration has been raised to 1 m.p.h. per 
second up to 27 m.p.h., the maximum value 
that could be attained within the limits of 
adhesion, with 25 per cent of the axles of the 
unit motored. It was not considered to be 
worth while increasing the proportion of 
motored axles for Southern Region conditions, 
where the average run of a suburban train 


ing Particulars of New Electrical Equipment for S.R. 
Leading jo til 


Unit Stock 
ion su «s+ «s+ Outside conductor 

saclleenieert rail at; 660V 
Length of four-coach unit 257ft Sin 
Tare weight of four-coach unit -:- 136 tons 
Seating capacity of four-coach unit 386 
Maximum oss gee oe ceo, TOM DM, 
Initial acceleration, to 27 m.p.h. ... 1 m.p.h.p.s. 
Balancing speed on level t 

ee ee er ce ee ee ee ae 
Traction motor gear ratio 65:1 
Motor wheel diameter ... ... ... 40in (new) 
Horsepower at one-hour ++ 980 
Total heating load ... ... 40kW 
Total nominal lighting load ... ... 4-3kW 


between stops exceeds 1} miles. The balancing 
speed has been increased, as far as possible, 
by the use of field weakening, the transition 
from full field to weak field being made through 
one step of field diversion. 

Mounted on the underframe of each motor 
coach is the control equipment for series- 
parallel operation of the two motors. On the 
near side of the coach are the resistance con- 
tactors, the field diverter contactors and 
reverser. The contactors, which are electro- 


pneumatically operated, are of light-weight 
design and have cam-operated silver butt 
auxiliary contacts. On the off side of the coach 
underframe, as illustrated herewith, are the 
motor generator set and resistance frames. 
The starting resistances, which are contained 
in three enclosures, are of expanded_metal and 





MOTORMAN’S DESK AND CONTROLS 


are only one-third the weight of the previous 
cast iron resistances. 

The control system takes a supply at 73V 
from the motor generator and battery slung 
under the leading motor coach, but an alterna- 
tive supply can be taken in emergency from the 
motor coach next in rear in the train. The 
provision of motor generator sets and batteries 
for control and lighting has, of course, been the 
practice from the start on Southern express 
stock, but with the exception of the experi- 
mental double-deck train, their application to 
suburban stock is new. Westinghouse non- 
interlocked, electro-pneumatic brakes with self- 
lapping controllers are provided in addition 
to the Westinghouse automatic brake. The 
electro-pneumatie brake takes its supply, in 





PART OF NEW Four CAR TRAIN ON SOUTHERN REGION 
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common with that of the control system, from 
the motor generator set and battery. 

The driving cab is without side doors, access 
being provided through a sliding door from the 
guard’s compartment. An adjustable seat is 
provided for the motorman, and the master 
controller and electro-pneumatic brake con- 
troller are built into a desk with a Formica 
top, all the instruments and indicator lamps 
being fitted in a hinged panel which forms a 
dashboard in front of the driver, as illustrated 
on this page. The indicator lamps are provided 
with “ Polaroid” lamps for night driving. 

One of the advantages of the new equipment 
is the extreme simplicity of preparing a train 
for service and disposing of it afterwards. To 
prepare a train all that need be done is to enter 
each driving cab in the train, in turn, release the 
hand brake and close one switch. On reaching 
the cab from which the train is to be driven, 
one small key is used to unlock the master 
switch handle incorporated in the master con- 
troller as well as the reversing and power 
handles. When the master switch is closed, 
an electrical feed is made available to the. 
control circuits and electro-pneumatic brake 
circuit, and the automatic brake is cut in by 
means of a relay valve. The brake isolating 
key is thereby eliminated and only the small 
key already mentioned is needed. 

The master controller has four power notches 
—shunting, full series full field, full parellel 
full field and full parallel weak field. Under 





GENERATOR AND STARTING 
RESISTANCES 


MoTOR 


normal starting conditions these four stages are 
run through automatically ; automatic accelera- 
tion is catered for by a single current-limit relay 
on each motor coach whose characteristics are 
varied to cover series and parallel acceleration. 
Since the control circuits are battery fed, a 
no-current relay has had to-be provided whose 
effect is to return the control equipment to the 
shunting position on loss of conductor rail 
supply, and to permit notching up to the state 
dictated by the master controller when power 
is restored. 

A power bus line and a twenty-seven-core 
control line are carried through the train, being 
connected between the vehicles by two jumpers 
with plug and socket connections. At the 
outer ends of the unit these jumpers are 
duplicated. There are, in addition, two 
auxiliary jumpers carried between each motor 
coach and the adjacent trailer to feed the heating 
and lighting circuits on the trailer. Train 
heating is by totally enclosed heaters fed 
from the traction supply. They are thermo- 
statically controlled. There are also two heaters 
in each driving cab under local control. Train 
lighting is by incandescent lamps fed at 73V 
by the motor generators. Half of the lamps are 
connected on the battery side of the reverse 
current contactor and will remain alight should 
the motor generator supply fail. All the lighting 
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in the passenger accommodation can be con- 


trolled from any guard’s compartment. . 

The whole of the electrical equipment is 
designed so as to be applicable to two or four- 
car units and to either suburban or express 
stock, a different traction motor gear ratio 
being used in the latter case. The stock was 
designed and built under the direction of Mr. 
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R. A. Riddles (Railway Executive member for 
mechanical and electrical engineering), and was 
constructed by the carriage and wagon engineer 
at Eastleigh Carriage Works, the electrical 
equipment being manufactured and erected 
in the stock by the English Eléctric Company, 
Ltd., to the requirements of the mechanical 
and electrical engineer. Southern Region. 


2-8-2 Locomotive for East African Railways 


photograph we reproduce below shdws 

one of the 2-8-2 class ‘‘ 29” locomo- 
tives which have been built by the North 
British Locomotive Company, Ltd., of Spring- 
burn, Glasgow, for the East African Railways. 


These engines are built to the requirements of - 


Mr. G. Gibson, the chief mechanical engineer, 
East African Railways, and were designed and 
constructed under the supervision of the 
Crown Agents for the Colonies. 

At present the gauge of the East African 
Railways is 3ft 3Zin, but as it is contemplated 
that at some future date the gauge may be 
increased to 3ft 6in, provision has been made 
in the design of the locomotives for their con- 
version with a minimum amount of modifica- 
tion. Their design is based upon that of the 
3ft 6in gauge “ River” class locomotives now 
in service on the Nigerian Railways. 

The leading particulars of the new locomo- 
tives are tabulated in column 3. 

The boiler barrel consists of two rings, the 
external diameter at the firebox end being 
5ft 5in. The length between tube-plates. is 
16ft 4}in, and there are twenty-eight super- 
heater flue tubes 5}in external diameter and 
125 small tubes 2in external diameter. The 
Belpaire firebox has a steel inner box of all- 


is arranged in two groups, between front truck 
and intermediate coupled wheels and between 
driving and hind truck wheels. Automatic 
couplers are fitted at the front of the engine 


pe ee aga 18in by 26in 
coupled, dia. 

Wheels, front truck, dia 9in 
Wheels, hind truck, dia. 2ft 9in 
Wheels, tender bogie, dia. 2ft 9in 
Wheelbase, coupled “air ae 13ft 3in 
Wheelbase,engme ... .... ... 30ft Sin 
Wheelbase, engine and tender 57ft 2in 
Heating surfaces : 

inks ase. 1732 square feet 

Firebox ee 146 square feet 

Total evaporative. 1878 square feet 

Superheater ... ... ... ... ... 446 square feet 

Total ste ese cee eee eee ©3324 square feet 
Grate area (forsolidfuel) ... ... 38 feet 
Weight of engine in working order... 73-81 tons 
Welt attatinie venieeeeies «. 52-11 tons 
Weight of engine and tender in work- 

ing order Sa ee 
Adhesive weight ... ... ... 51-92 tons 
Tractive effort at 85 per cent boiler 

PECMBUFO ... ne nee tee ee 29,8351b . 


and the back of the tender. In addition, the 
frames at the front end of the engine and the 
back of the tender, together with the buffer 
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by J. Stone and Co. (Deptford), Ltd., inclideg g 
turbo-generator, a headlamp at front of enging 
and a special 10in trailing headlamp at back 
of tender, gauge and lubricator lights, motion 
se, injector overflow lights and a fue! tank 
ight. 

The four-wheel double bogie tender has water 
and oil fuel tanks of 4000 gallons and 2375 
gallons, respectively. These tanks are of 
welded construction but the internal stay: ang 
wash plates of the water tank are rivet:d to 
tees, welded to the sides of the tank. The ‘rame 
of the tender is built up of longitudinal and 
cross channels of riveted and welded consirye. 
tion with cast steel dragboxes at front and 
back... The plate frame spring beam bogie: are 
fitted with Timken roller bearing axleb xe, 
which, as already stated, are interchangeable 
with those of the front and hind trucks o! the 
engine. 





Engine Preheater 


To overcome the starting difficulties enc»un. 
tered with diesel and petrol water-cooled 
stationary and standby engines during the 
winter months, Eltron (London), Ltd., Accri ng: 
ton Works, Croydon, Surrey, has introduced 
@ new design of heater. The “ Limpet ” pre- 
heater, which is simple, compact and easy to 
fit can be attached to the cylinder block by 
the removal of a core plug and the use of a 
tee bolt, or fitted over a I}in diameter hole 
drilled for the purpose. Consisting of an Eltron 
ring heating element enclosed in a small cup. 
shaped vessel, the preheater transfers licat 
direct to the water in the cylinder block. The 
water flows through the core plug hole and 
passes around the heating element and by 
thermo-siphonic action the water circulates 
through the heater, engine water jacket and 
radiator. 

Mains current is used and the preheater, 
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welded construction. Although the locomo- 
tive is arranged for burning oil fuel it can be 
readily converted to burn solid fuel if required. 
Its firepan is as deep as the design permits 
and there are two burners fitted at the front 
of the box. Incorporated in the “ Melesco”’ 
superheater header is a multiple valve regula- 
tor and a “‘ Melesco””’ steam dryer is fitted in 
the dome. 

General steam fittings include three Gresham 
and Craven No. 9 non-lifting injectors, two 
l}in “ Everlasting’ blow-off cocks, two 3in 
diameter Ross pop safety valves and two 
sets of Klinger reflex water gauges. 

The locomotive main frames are machined 
from rolled slab, finished to a thickness of 4in, 
and the frames are suitably braced by trans- 
verse stays. All axles of the locomotive and 
tender are fitted with Timken roller bearing 
axleboxes, those of the coupled axles being 
of the cannon design. All the tender and carry- 
ing wheels and axles, complete with their roller 
bearing axleboxes, are identical and inter- 
changeable as a unit between leading truck, 
trailing truck and tender bogies. Laminated 
bearing springs are fitted to all coupled wheels 
and to the front and hind trucks. Compensation 


beams, are arranged to accommodate American 
knuckle couplers. 

Walschaerts valve gear actuates 10in dia- 
meter piston valves and hand screw reversing 
gear is fitted. ‘“‘ Wota”’ by-pass valves are 
fitted to the steam chests. The cylinder bar- 
rels are fitted with renewable cast iron liners 
and the cylinders are lubricated by a “ Silver- 
town ”’ eight-feed mechanical lubricator. 

Through ‘ Lambert’”’ sanding equipment 
sand is delivered from boxes on the platforms 
to the front of leading and driving coupled 
wheels. Steam brake equipment is provided 
for the engine and air braking to tender and 
train. The steam brake includes an air- 
operated adjustable steam brake valve and 
the Westinghouse fittings include two 10in by 
10%in compressors, a 10in by 10in equalising 
reservoir and a No. 4 driver’s brake valve. 
As the automatic vacuam brake may be the 
future standard on the East African Railways, 
the air brake equipment fitted to the loco- 
motive is so arranged that when the change- 
over occurs the least possible amount of work 
will be involved in the installation of the vacuum 
brake equipment. 

The electric lighting equipment provided 


which is suitable for either alternating current 
or direct current, is absolutely fireproof and 
shockproof, and keeps the circulating water at 
about 100 deg. Fah. above the surrounding 
air temperature. It is claimed that the use of 
the heater eliminates 50 per cent of the drain 
on starting batteries, and by keeping the oil 
warm immediate flow to all working parts is 
ensured, resulting in a reduction of the cylinder 
and piston wear caused when starting up from 
cold. The “ Limpet” preheater is available 
in four sizes, namely, 375W, 500W, 750W and 
1000W, which are suitable for a circulating 
water capacity of 20-30, 30-38, 38-48 and 
50-80 pints respectively. 
—_——_@——_——_—_—— 

LE.E. Summer Meetine oy InELanp.—We learn 
from the Institution of Electrical Engineers that it 
pinion pong: Seer sath ng or 8 pes +e mana 
meeting of the itution in Ireland, which was 
announced last month to take place from June 30 to 
July 4, 1952. The meeting will now be held from 
Wednesday,: June 25th, to Saturday, June 28th, 
inclusive. There will be an informal reunion on 
Tuesday evening, June 24th. The meeting will be 
centred around Dublin, and further details will be 
a with the February issue of the Institution 
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Electrical System Development 
at Johannesburg 


HE rapid growth of the urban and industrial 
areas within the Municipality of the City 
of Johannesburg has created a steadily increas- 
ing (domand for electrical power, with the 
consequence that the city’s power resources 
pave been greatly expanded in recent years. 
At present the city’s requirements are 
obtained from the original City power station, 
with 2 maximum output of 120MVA, and the 
Orlando power station, situated about 9 miles 
south-west of the centre of the city, with an 
ultimate output of 300MVA. To cater for peak 
load periods, the system is interconnected with 
that of the Electricity Supply Commission— 
Rand Undertaking, and a future power station, 
to be called Kelvin, is now being planned near 





HALF OF 750MVA SWITCHBOARD AT 
OBSERVATORY SUBSTATION 


Kempton Park, situated on the north-eastern 
outskirts of the municipal area. Its initial 
installed generating capacity will be 90MVA, 
with provision for extension to 360MVA. 

The main system of distribution in the 
municipal area will ultimately comprise an 
“inner ’’ and *‘ outer” ring at 88kV, by over- 
head line around the city, interconnecting the 
major power resources of Orlando, the future 
Kelvin power station and an 88kV switch 
yard—at which point interconnection with the 
Electricity Supply Commission and Rand Under- 
taking will be effected—together with 
radial feeds to zonal 88/20-5kV substations. 

The whole of the output of the City power 
station is absorbed within the central zone of 
the city and this station will be radially con- 
nected to the 88kV system via 20kV inter- 
connectors. The remainder of the municipal 
area will be divided into six zones of supply, 
all of which will be fed by radial feeders from 
the 88kV ring. In each of these zones provision 
is made for two 88/20-5kV step-down sub- 
stations, each to be provided with two 40MVA 
88/20-5kV step-down transformers, and the 
main 20-5kV switchgear. This switchgear 
will, in each case, ultimately feed three 
20-5/6-6kV substations for the secondary 
6-6kV distribution within the zone. 

The first stage of development is nearing 
completion and caters for the establishment of 
the “outer” 88kV ring. With the final 
arrangement the only coupling between the 
88kV rings will be via the 40MVA, 88/20-5kV 
step-down transformers (thereby limiting the 
potential fault on the 20-5kV bars to 750MVA) 
and the 20-5kV bus sectionaliser switches at 
each major substation. 
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Each 88kV radial feed to a zonal substation 
will comprise two circuits and each group of 
four, including the inner and outer rings, will 
comprise a unit with maximum loading limited 
to 120MVA. The two 88/20-5kV substations 
in each zone will normally be independent, 
but provision is made for automatic inter- 
connection on the 20-5kV side so that if any 
88kV circuit is lost the load on the remaining 
three circuits will be increased to 40MVA 
each, thus maintaining the maximum potential 
loading of 120MVA within the zone. As the 
** inner ” and “ outer ’? 88kV rings may be out 
of synchronism after a fault with the 20kV 
interconnector closed, check synchronising 
reclosure of the 20kV incoming oil circuit 
breaker is n : 

The 20-5kV switchgear for three of these 
major substations is being supplied by Ferguson 
Pailin, Ltd., through their South African 
agents, Rice and Diethelm, Ltd., and the 
Observatory substation installation was com- 
pleted recently and officially opened on January 
10th. 

A typical switchboard comprises ‘‘ VTRP.36,” 
1200A, 750MVA metal-clad oil circuit breaker 
units for the control of two incoming trans- 
formers, two busbar sectionalisers and a bus 
coupler, and ‘“ VTRP.32” units controlling 
six 400A outgoing feeders and one 600A 
interconnector. 

Each switchboard is in two sections, erected 
in separate brick switch-houses and each 
section, one of which is illustrated herewith, 
has the following approximate dimensions :— 
Overall height ... 0... 0-0. ee cee cee eee GF 

The busbars are of metal-sheathed condenser 
design. and of unit construction with com- 
pounded joints at tee-off points. To facilitate 
the periodical testing of bushings, tappings 
are taken from all circuit breaker bushings, 
busbars, spout insulators and voltage trans- 
former bushings to centralised power factor 
test points at convenient positions on the 


ar. 

The metal-clad units incorporate circuit 
breakers arranged for vertical isolation by self- 
contained motor operated raising and lowering 
screws. The switchgear is duplicate busbar 
equipment and busbar selection is effected by 
the off-load “‘ transfer breaker ’’ method, the 
whole operation of isolating from one busbar 
and transference to the other busbar being 
completed by one man within a period of two 
to three minutes. 

The solenoid operated circuit breakers are 
operated from remote control desks, which, 
together with the vertical pattern relay panels, 
are housed in a separate control room. In 
addition, provision is made for indication and 
complete control of the circuit breakers over 
the electricity department’s supervisory system. 

Each incoming transformer breaker is pro- 
vided with fully automatic reclosing features 
and intertrips with the corresponding 88kV 
breaker at the remote end of the line. On 
fault, and after a specifie1 number of reclosures, 
both the 20-5kV and 88kV breakers are locked 
out and the 20-5kV interconnector breaker 
automatically closes to restore the 88kV line 
loading. When the lock-out is removed from 
the incoming 20-5kV breaker its reclosure is 
check synchronised automatically and the 
20-5kV interconnector breaker opens within a 
definite specified time interval. The auto- 
matic operations of the incoming breakers, 
bus sectionalisers and the interconnector are 
all controlled to conform to a definite sequence 
as required by the various fault conditions 
possible on the 88kV lines, 20-5kV intercon- 
nections and the 88/20-5kV transformers. 





Bar Cropping Machines 


A NEw range of bar cropping machines is 
now being made by F. J. Edwards, Ltd., of 
359-361, Euston Road, London, N.W.1, for 
use by structural and reinforced concrete 
contractors and other branches of industry 
handling round, flat and square bars, angles 
and other sections in mild steel. 

These machines are made in three sizes, 
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the two smaller of which are made portable 
for use on site, and the largest is for floor mount- 
ing. The smallest machine will cut up to 
3in by }in flats; lin diameter rounds; jin 
squares and hexagons, and bars in quantities 
of four of fin, seven of fin, or fifteen of }in 
diameter, can be cut in one operation; with 
special blades, angles of l#in by lfin by ¥in 
can be cropped. The second machine will 
crop up to 34fin by 4in or 54in by fin flats, 1}in 
diameter rounds, 1},in squares and hexagons, 
and angles up.to 24in by 2}in by #in, and four 
bars .of fin, eight bars of }in, sixteen bars 
jin or thirty-six bars tin diameter, can be cut in 
one operation. : 

The largest machine, which is illustrated 
herewith, can be used for cutting up to 3in by 
lin or 7in by #in flats; rounds 2in diameter, 





BAR CROPPING MACHINE 


squares and hexagons 1#in, and bundles of seven 
bars of jin, sixteen of fin, twenty-eight of Zin, 
or sixty-four of jin diameter, in one operation. 
With special blades, angles 3in by 3in by }in 
can be cut. 

Each of these machines has a heavy fabri- 
cated steel frame and the rectangular cropping 
ram is carried in a slide fitted with adjustable 
bronze bearing linings. The ram is driven 
through a heavy connecting rod by a forged 
steel crankshaft, which also carries the clutch 
and driving spur wheel. This clutch is of 
spring-loaded, multi-tooth design and is held 
out of engagement by cam action. The 
drive, which is taken through vee belts and 
a heavy flywheel from an overhead motor, 
incorporates a shear pin to protect the mecha- 
nism’ from damage in the event of overloading. 

The interchangeable blades of hardened 
and ground steel, which are used for the dif- 
ferent sections handled by the machine, can 
be quickly and easily removed for sharpening. 
Gauges are fitted for setting the cutting lengths 
on the materials being handled, and a roller 
in the cropping gap facilitates the movement 
of heavy bars and sections. 


Qe 


L.E.E. ConvENTION ON ELECTRICAL ConTacts.— 
The East Midland Centre of the Institution of Elec- 
trical Engineers is arranging a Convention on Elec- 
trical Contacts to be held at Loughborough College 
on Monday, Tuesday and Wednesday, April 7, 8 
and 9, 1952. The convention will be opened by 
Dr. W. G. Radley, C.B.E. (vice-president of the 
Institution), at 3 p.m. on April 7th, and the pro- 
gramme of papers will be divided into two parts as 
follows :—Part I (April 7th and 8th), light-duty 
contacts in theory and practice; Part IT (April 8th 
and 9th), heavy-duty contacts, including contactors 
and sliding contacts (brushes). There will be a 
nominal registration fee of 2s. 6d. for each part of 
the convention. Accommodation is available in 
the College halls of residence for some eighty men 
for April 7th and 8th at a daily charge of £1 Is., 
including registration. Further particulars and 
registration forms can be obtained on request from 
the honorary secretary of the East Midland Centre, 
Mr. R. G. L. Ryan, c/o The Brush Electrical Engi- 
neering Company, Ltd., or from the programme 
organisers, Dr. J. H. Mitchell and Mr. R. C. Woods, 
Ericsson Telephones, Ltd., Beeston, Nottingham. 
The participation of non-members of the Institution 
in the convention is invited. 


: 
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OVERSEA DEFICITS AND THE STEEL 
SHORTAGE 


Nort without disquietude industry in this 
country awaits the statement upon the 
economic situation which Mr. Butleris tomake 
in the House when Parliament meets on 
January 29th. For it is clear enough from 
figures published in the last few days that the 
measures already taken by the Conservative 
Government to overcome the critical economic 
situation of this country do not yet go far 
enough. The figures are very disturbing. 
Whereas in the first six months of last year 
the sterling area earned-more than enough to 
cover a deficit in the United Kingdom’s 
oversea account, in the second half of the 
year the area’s reserves of gold and dollars 
dropped by £564 million, reducing their level 
to a mere £834 million. Moreover, in the 
final quarter the rate of depletion at £334 
million showed little sign of any significant 
fall. It is true that the action taken to 
restrict imports into this country can hardly 
yet have had much influence. Yet, even so, a 
saving on that account of £350 million a year 
is still clearly insufficient to restore the 
balance. Besides, that very restriction must 
impose difficulties at home. For, wage rates 
having risen steeply during the last few 
months, home demand will be increased at 
the very time when the quantity of goods to 
buy must be decreased. In such circum- 
stances industry, and more particularly the 
engineering industry, can look forward only 
with trepidation towards the policies Mr. 
Butler may propose and the fiscal changes 
that may be announced later in his April 
Budget. It can confidently be hoped that 
other countries in the sterling area will do 
something to reduce their own oversea 
deficits, But the prime part must be played 
by this country, which, lately, has been 
running a deficit in its accounts with almost 
the entire world. 

This country, since the war, has become 
accustomed to financial crises. One of their 
root causes undoubtedly lies in the inade- 
quacy of reserves of gold and dollars, ranging 
around £1000 million, to cover fluctuations 





in the trade of the whole sterling area, 
amounting to many times that figure 


‘ annually. But this particular crisis differs 


from those that have gone before in one 
important respect. On previous occasions 
it has been possible to count upon a steadily 
increasing rate of production in this country 
to provide a greater amount of goods for sale 
abroad. Thus, in pressing upwards the rate 
of export, the home market has not needed 
to suffer greatly from any depletion in supply. 
Now, however, because raw materials and 
more particularly steel are in short supply, 
output cannot be expected to rise much, if at 
all, in the coming year. The dissatisfaction 
of very many firms in the engineering industry 
with the scale of allocation of steel for the 
next two months and their fears that alloca- 
tions will be just as restricted for the following 
three, is an indication of the degree to which 
productive capacity, enhanced during the 
last year or two, will go unused. Unfor- 
tunately too, those industries which use little 
steel have proved ever since the war less able 
to increase exports than those that do. In 
fact, the pattern of Britain’s oversea trade 
is changing. For exports it is becoming 
more and more dependent upon its engineer- 
ing industries, just those industries that are 
the most affected not only by shortage of 
steel, but also by the rearmament pro- 
gramine. Those industries, in short, are being 
called upon simultaneously to expand their 
exports, to produce arms, and to provide 
material to extend the productive capacity 
of home industries at a time when they are 
going short of theessential raw material, steel. 
In those circumstances it is not surprising 
that Sir Archibald Forbes, president of the 
Federation of British Industries, thought it 
wise, in addressing the annual general meet- 
ing of F.B.I. members in Scotland, last 
Friday, to speak a word of warning. “‘ There 
may,” he said, “ be a desire to increase the 
export of capital goods at the expense of the 
modernisation or development of domestic 
industry. This is understandable in the 
sense that a cut in capital development would 
be more popular generally than a reduction 
in quantity or increase in price of con- 
sumer goods ... But however attractive 
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such a policy might be as a ‘ first-aid’ o 
‘stopgap’ measure, its longer term effec 
would be extremely serious. The ultimate 
prosperity of the country must rest upon 
increasing total output and maintaining the 
competitive ability of industry.” 

In its present straitened circumstances the 
best news the engineering industry coul 
receive would be that increased supplies of 
steel will shortly become available. It jg 
possible that they will. For there ar 
persistent reports that a substantial top. 
nage of steel will be sent to this country 
from America in the present year. But 
Mr. Sandys, Minister of Supply, speak. 
ing at Preston last Monday, was at 
pains to point out that the prospect of 
American supplies should not arouse too 
much optimism about an early inerease in 
steel allocations. It should not be imagined 
that the steel could come so quickly as to 
afford relief in the first period and it was 
doubtful whether it could affect allocations 
in the second period. For the first six months 
of the present year industry seems certain to 
go short of steel. Yet it is within those six 
months that a balance in Britain’s oversea 
accounts must be recovered. Reserves of 
gold and dollars-are already dangerously 
low. They cannot be permitted to go much 
lower. It would bé still better news to learn 
that scrap metal and rich ores were flowing 
more freely to our steel works. For is it not 
paradoxical and topsy-turvy to be buying 
steel from America when our own steel works 
are working at less than full capacity ? 

AIR LINE FEEDER SERVICE BY 
, HELICOPTER 

THE general findings of the Government 
Helicopter Committee, on which we com. 
mented last year, contained the suggestion 
that there might be in service by 1954 civil 
helicopters capable of carrying ten to twelve 
passengers, and within four years thereafter 
others large enough perhaps to carry 
twenty. It was even thought that after a 
few years of experience of the use of such 
craft as many as 100 might find steady 
employment. {t is a remarkable illustration 
of the influence of military experience on 
civilian planning that the situation to-day 
should have changed so much as it has in 
the short time since the committee was at 
work ; a result almost entirely due to the 
experience gained in Korea. But if in con- 
ditions of peace there is a natural tendency 
for caution to take precedence over adven- 
ture, war experience may often lead in the 
opposite direction: so careful judgment 
is necessary when drawing lessons from 
either the one or the other. 

We are faced now with the important 
decision of one of our great airline ser- 
vices—British European Airways—that the 
time has come when industry may fittingly 
design much larger helicopters than had 
previously been envisaged; also that a 
forty-five seater helicopter would be likely 
to be the most efficient and economic size 
to provide for a “feeder” range of 200 
miles ; though smaller types to carry thirty 
passengers for 100 miles might prove useful 
for obtaining design and manufacturing 
experience. A full specification on these 
lines has accordingly been drawn up for 
circulation through the Ministry of Supply 
to the industry, in the hope that in due 
course a carefully selected number of proto- 












Jan. 18, 1952 


types will be placed on order. One 
of the issued requirements which it may 
prove somewhat hard to realise in practice 
js the call for a cruising speed of not less 
than 135 m.p.h. Rotary winged aircraft 
have always tended to be sensitive in their 
slendcr margin of stability as the speed 
rises : this makes them less popular with pilots 
than are the more stable, fixed wing types. 
Passengers also are commonly impressed by 
the contrast in the amount of high frequency 
vibration which they may be expected to 
endure in comparison with that in modern 
fixed wing aircraft. Some of this vibration 
may be amenable to reduction by taking 
the drive to the blades by gaseous or air 
pressure from turbo-jet engines rather 
than by any form of mechanical transmis- 
gion. This should lead to less vibration 
and a reduction in the weight of the power 
plant as a whole; though a noisier aircraft 
may result, especially if the engine assumes 
“ram-jet”’ form (which one imaginative 
journalist ingeniously described as making a 
noise “like the day of judgment’”’). In 
common with other civil aircraft the rotary 
wing types will be expected no doubt to 
be able to fly by night, or in fog, and, when 
the pilot so desires, to be capable of being 
turned over to automatic control. In such 
cases a number of self-acting control units— 
frequently nowadays of the electronic type — 
will be employed. The greater the number 
of such devices and the more busy the 
traffic to be catered for the greater is the 
care necessary in planning and maintaining 
these numerous parts. In a recent issue of 
the Journal of the American Institute of 
Aeronautical Sciences there appeared an 
important account of an investigation into 
the reliability of these auxiliaries in certain 
fixed wing airliners. The chief point at issue 
appeared to be the important question 
whether the failure, or wrong action, of any 
of the numerous parts in the servo-relay 
mechanism could cause the controls of the 
aircraft to become forced “ hard-over,” 
even in certain cases in so violent a way 
as to be beyond the pilot’s power of over- 
riding control. As a result the conclusion, 
a rather alarming one, was reached that in 
certain cases this might indeed happen, 
especially if during the critical disturbance 
the pilot had no longer the advantage of 
being in his normal seat and was therefore 
at some physical disadvantage as regards the 
forces he could apply. 

This conclusion whether confirmed or not 
by other experience does make it necessary 
that the design of automatic gear for operat- 
ing controls should always, for safety’s sake, 
include a detailed study of the possible effects 
of the failure of any single item, or of any 
combination of such possible failures. There 
seems to be evidence that neglect of this 
precaution in the past has led to more than 
one serious accident. In so far as a helicopter 
feeder service is designed to include features 
of automatic control, and is to be expected 
to manceuvre with precision, especially when 
near busy flying terminals, such features and 
their possible occasional failure to perform 
as expected will no doubt be very carefully 
studied by the industrial firms who under- 
take their design. The president of the 
American Bell Aircraft Corporation recently 
remarked that the helicopter operations in 
Korea had cut ten years off the development 
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time estimated by the industry itself. But 
however rosy the future of the helicopter 
may be, the time needed for civil develop- 
ment must not be so shortened as to run the 
risk of lowering in any degree the high 
standards of safety to which the public have 
become accustomed in the operations of our 
air line corporations. 





Letters to the Editor 
(We do not hold ourselves responsible for the opinions of 
our correspondents) 


ASSESSMENT OF LOCOMOTIVE 
PERFORMANCE 


Srr,—On comparing a number of drawbar 
pulls recorded by dynamometer cars with 
results calculated from the Johansen formula 
for train resistance, I found that, for standard 
L.M.S.R. stock, the Johansen figures were, 
on the average, 6 per cent too high, and for 
L.N.E.R. standard stock 154 per cent too 
high. At first sight this suggests that the 
Johansen formula is fairly well applicable to 
the vehicles of the company which developed 
it (which is as it should be), but that the 
resistance, of L.N.E.R. stock was a little lower. 

For the L.N.E.R. streamlined trains I 
suggest that, as hinted by Mr. Temmens, 
the Johansen formula gives very inaccurate 
results. In this connection I referred to Sir 
Nigel Gresley’s address to the Institution of 
Mechanical Engineers in 1936; this contains 
certain empirical figures, although they are 
not very precisely expressed. Gresley stated 
that his streamlining had “substantially 
reduced” the resistance of both train and 
locomotive. Whereas the Johansen figure 
for a 270-ton train at 80 m.p.h. on the 
level is 930 d.h.p. the actual figure is given 
as about 400. Similarly, for identical con- 
ditions up 1 in 200, the Johansen figure is 
1575, but the actual 1100. More exact details 
are given of a 252-ton train which surmounted 
Cockburnspath bank at 68; the Johansen 
figure is 1680, the actual 1460. I therefore 
suggest that Dr. Tuplin’s assessment of “‘ Coro- 
nation”’ performance is fallacious in so far 
as he has based his calculations on the Johansen 
formula. 

I am obliged to Mr. Nock for his confirmations 
and criticisms. For instance, my of 90 
m.p.h. on the level as the limit of “A.4” 
capacity was based on well-known resistance 
formule, which were found on subsequent 
investigation to be quite inapplicable to the 
streamlined trains; the speed ceiling would 
actually be appreciably higher. In quoting 
the performance of ‘‘ Empire of India,” Mr. 
Nock has evidently not employed the Johansen 
formula. The locomotive work would amply 
suffice for timekeeping, and yet, on the basis 
of Gresley’s findings, the indicated horsepower 
required is only about 1950. If full boiler 
pressure were maintained, no more than 
about 17 per cent cut-off would be necessary. 
On the other hand, the Johansen formula would 





here give 2150 equivalent drawbar horsepower . 


plus 900 h.p. absofbed by locomotive—a total of 
3050 i.h.p., which is outside the capacity of 
a standard “A.4” anyhow! Likewise, the 
engine resistance formula advanced by Dr. 
Tuplin would still leave us with 2950 i.h.p. 
But Gresley’s figure for locomotive and tender 
is only about 350. 

As to Mr. Nock’s statement that the “A.4s” 
can still work 500-ton trains on the level in 
15 per cent cut-off, it is not necessary to 
assume the indicator in error. If steam-hest 
pressure is 245 lb per square inch, mean pressure 
in the outside cylinders of the “ A.4” is prob- 
ably about 51, giving a horsepower of 568 per 
cylinder. If, to allow for over-travel of the 
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valves, an increment similar to that observed 
at 75 m.p.h. on “A.3s” is credited to the 
middle cylinder, the latter will develop about 
755. The total horsepower approaches 1900. 
For standard stock the Johansen figure of 
1500 can be accepted as approximately correct 
and, since locomotive and tender absorb 
350-400 h.p. the indicator is correct. Else- 
where Mr. Nock has cited a-case when a train 
of 610 tons or thereabouts was taken on level 
road at 87 m.p.h. An inspector riding on the 
footplate stated that cut-off was 18 per cent. 
The indicated horsepower is between 2550 and 
2600, an output which requires 20 per cent 
according to my calculations, mean pressure 
in the outside cylinders being 60, so that the 
indicator was again approximately correct. 
Incic\entally, if the engine concerned was a 
standard “ A.4,”" she must have been nearing 
her limiting speed with such a load. According 
to the L.M.S. formule, however, two “ A.4s” 
would be needed for this job, since the indicated 
horsepower suggested is some 3520. 

To sum up, it appears that the orthodox 
theoretical resistance formule, far from being 
on the low side, give exaggerated results with 
the streamlined trains atleast. As Mr. Nock has 
pointed out, the average drawbar horsepower for 
the “Coronation” schedule discussed is rather 
less than 1000. Resistance formule, rather 
than cut-off indicators, may very well be in 
error. 

J. Munnion 

Chelmsford, January 2nd. 





Short Notices 


Technology of the Machine Shop. By H. C. 
Town, M.I.Mech.E., M.I.P.E. London: Long- 
mans, Green and Co., Ltd., 6, Clifford Street, 
W.1. Price 21s. net.—In his preface the author 
says that the object of this book is to provide 
information on the scientific aspect of metal 
cutting by machine tools for the advanced 
student in engineering. In it, no attempt has 
been made to cover all designs of machine 
tools, but from the principal classes there have 
been selected representative examples to de- 
scribe in detail the latest practice in mechnical, 
electrical and hydraulic operation, and modern 
tooling. The book opens with general chapters 
on the engineering workshop and machine tool 
design and construction and then goes on 
to deal with the individual classes of machines, 
their design, construction, tooling and opera- 
tion. The two final chapters give much useful 
information on fine accuracy and precision 
finishing machines and machine tool research 
and experiment. Advanced students of pro- 
duction engineering subjects will find the book a 
concise, comprehensive source of information 
on modern machine tools and machine shop 
technology. 





Gauging and Measuring Screw Threads: 
National Physical Laboratory Notes on Applied 
Science, No. 1. London: His Majesty’s 
Stationery Office, York House, Kingsway, 
W.C.2. Price 5s. net.—This book replaces the 
publication ‘* Notes on Screw Gauges,” and it 
forms the part of a series of handbooks now in 
course of preparation at the N.P.L. under the 
general title of ‘“‘ Notes on Applied Science.” 
It is a comprehensive revision of the original 
subject-matter and widens the scope to meet 
current requirements. The additions include 
information on the “Unified” screw thread 
system and the measurement and gauging of 
tapered threads. The main sections of the new 
book deal with gauging parallel screw threads ; 
errors in screw threads ; control of accuracy of 
pitch ; -hardness of screw gauges; mechanical 
measurements of parallel screw plug gauges and 
ring gauges; inspection of parallel screw and 
taper screw ring gauges with check plugs; 
testing of screw caliper gauges; optical pro- 
jection gauges ; taper screw t 3; gauging 
taper screw threads; mechanical measurement 
of taper screw plug and ring gauges, &c. 
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Obituary 
SIR THOMAS BELL, K.BE. 


WE record with deep regret the death of 


Sir Thomas Bell, which occurred, at the 
great age of eighty-six, on Wednesday, 
January 9th, at -his home, Furzecroft, 

Helensburgh, Dumbartonshire. Throughout 

the whole of his long and distinguished 

career, Sir Thomas was prominently asso- 
ciated with the Clyde shipbuilding industry. 

When he retired from the position of manag- 

ing director of John Brown and Co., Ltd., in 

1935, Sir Thomas had been actively engaged 

at the Clydebank Yard for almost fifty years. 

He continued to serve on the board for a 

further eleven years when, owing to his 

advancing years, he relinquished his 
directorship. 

Thomas Bell, who was the 
eldest son of Mr. Imrie Bell, 

M.I.C.E., was born in India on 

March 21, 1865. He received 

the earlier part of his education 

at the Gymnasium, Celle, Han- 
over, and at King’s College 

School, London, and in 1880 

entered the Royal Naval Engi- 
neering College, Devonport. In 
June, 1886, Bell the 
educational and professional 
examination for entry as an 
Engineer Officer in the Royal 
Navy, but later that year he 
joimed the engine drawing- 
office staff of the Clydebank 
engineering and shipbuilding 
works, which, at that time, 
were owned by James and 
George Thomson. Bell’s pro- 
motion was rapid. He became 
chief draughtsman and designer 
at Clydebank, and, in 1895, he 
was appointed outside manager 
and assistant-to the engineering 
director. 
The history of the Clydebank 
establishment goes back to 
1846, when steam navigation — 
had scarcely passed the experi- 
mental stage. Its long associa- 
tion with the Cunard Company 
began in 1852, and, from the 
time that he joined the staff 
until his retirement, Sir Thomas 
Bell was intimately concerned 
with the design and construc- 
tion of many famous Cunard 
ships, and with the building 
of many warships of various 
kinds. ing his period as 
chief draughtsman and designer, for example, 
the Clydebank Yard received a contract for 
H.MS. “Terrible,” which was completed 
in a@ remarkably short time. The order was 
placed at the beginning of 1894, work began 
on March 12th of that year, and the ship 
was launched on May 27, 1895, fourteen 
months from laying the keel. It was a con- 
siderable achievement for those days, and 
an indication of the energy and enthusiasm 
which Sir Thomas Bell brought to all his 
responsible undertakings in the shipbuilding 
industry. 

In 1898, negotiations were opened for the 
acquisition of the Clydebank Yard by John 
Brown and Co., Ltd., of Sheffield. The pur- 
chase was completed early in the following 
year, and shortly afterwards the new owners 
were able to report the delivery of the 
Japanese battleship “ Asahi,” the Cunard 
steamship “ Saxonia,” and of five destroyers 
for Her Majesty’s Navy. In March, 1899, 
Thomas Bell was appointed manager of the 
shipyard, and in the years that followed 
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many notable ships were built at Clydebank. 
Among them may be recalled the ‘“ Car- 
mania,” which was completed for the Cunard 
Company in November, 1905. She was the 
first ship to be fitted out at Clydebank with 
a direct-driven turbine installation. The 
successful performance of this machinery 
led to a Similar installation in the “ Lusi- 
tania,” which was completed in 1907, and 
in the still larger “ Aquitania,” which was 
delivered in 1914. The service performance 
of the “ Lusitania ” was fully described in a 
paper which Sir Thomas presented at the 
spring meeting of the Institution of Naval 
Architects in 1908. But Bell’s initiative 
in the selection of propelling machinery was 
not restricted to transatlantic liners. In 
1916, Clydebank delivered the first naval 
vessel fitted with geared turbines, and, in 
1921, completed the battle cruiser H.M.S. 





Sir THOMAS BELL 


“Hood,” which was engined with geared 
turbine machinery. Some years later, it will 
be recalled, geared turbines were installed in 
the “Empress of Britain,” which was 
delivered by Clydebank in 1931, and which 
influenced the design of the propelling 
machinery for two of Clydebank’s most 
famous ships, the “ Queen Mary” and the 
** Queen Elizabeth.” Another advance in 
marine engineering with which Sir Thomas 
Bell was closely concerned was the adoption 
of oil fuel-for ships round about 1913. Prior 
to that time oil fuel had been used with 
coal in some naval vessels, but the “‘ Niagara”’ 
was the first merchant ship to be equipped 
at Clydebank for oil burning. 

Sir Thomas Bell was elected to the board 
of John Brown and Co., Ltd., in 1908, and - 
became engineering director in charge of the 
Clydebank shipyard and engine works in 
the following year. There was a full pro- 
gramme of naval and civilian work in hand, 
the former including the building of the 
cruiser “ Bristol,” the first ship to be fitted 
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on the Clyde with Brown-Curtis turbing 
Sir Thomas had made arrangements, durin, 
@ visit to the U.S.A., for his company to take 
out a licence for the Curtis turbine, a 


which resulted in Mr. (now Sir) Stephen | 


Pigott coming to Clydebank to superinteng 
the design and manufacture of this class of 
turbine machinery. The outbreak of th 
first world war, of course, brought add 'tiong) 
responsibilities to the Clydebank Yar«, ang 
to Sir Thomas Bell. The war outpu‘ fron 
the yard was a significant one. In May, 
1917, Sir Thomas was appointed L-puty 
Controller of Dockyards and War Ship )uild. 
ing at the Admiralty, and on that account 
resigned temporarily from the board of his 
company. He held office at the Adm ralty 
until the end of 1918, his distinguished 
are being recognised by his creation as 
Sir Thomas rejoined the 
board of John Brown and Co., 

Ltd., in 1919, and was 

appointed a managing dir:-ctor. 

The years that followed wer 

difficult ones for the shipbuild. 

ing industry, and Clydebank 
suffered its full share of the 
depression. Nevertheless, dur. 
ing 1930 and 1931, negotiations 
proceeded between the Cunard 
Company and John Brown and 
Co., Ltd., for the building of 
the “Queen Mary,” or “ No, 
534,” as she was then known. 
The ‘Empress of Britain” 
was completed for the Canadian 
Pacific Line in June, 1931, and 
the contract for the new 
Cunarder was particularly wel- 
- come. The world-wide financial 
crisis, however, was in full 
swing, and shortly after work 
on the “No. 534” had been 
started, the owners found it 
necessary to ask for a suspen- 
sion. It meant the virtual 
closing of the Clydebank Yard 
—a bitter blow to John Brown 
and Co., Ltd., and its managing 
director, as at the time it was 
impossible to envisage when 
work on the new ship would 
be resumed. A year or so later, 
however, a gradual improve- 
ment of the position could be 
detected, and, following 
strenuous efforts on the part 
of Sir Thomas Bell, his fellow 
directors, and other notable 
people, it was announced on 
April 3, 1934, that work on 
“No. 534”? was to be resumed. The liner, 
it will be remembered, was launched on 
September 26th of that year by H.M. Queen 
Mary, who gave the ship her name. 

At the end of March, 1935, Sir Thomas 
relinquished his position as managing director 
of John Brown and Co., Ltd., but continued 
to serve on the board. By then, he had 
completed forty-nine years at Clydebank, 
and it was readily acknowledged that the 
high reputation and success of the shipyard 
had been largely due to his untiring efforts. 
From the outset of his career, Sir Thomas 
showed a keenness for all aspects of technical 
development and progress in shipbuilding 
and marine engineering. 

Sir Thomas was an honorary vice-president 
of the Institution of Naval Architects, a 
member of the Institution of Civil Engineers, 
and a member of the Institution of Engineers 
and Shipbuilders in Scotland. Less than a 
month ago the centenary of the Clydebank 
shipyard was celebrated. Among the tributes 
paid on that occasion was one to Sir Thomas 
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Bell, ‘one of the personalities who had so 
success ully guided the destinies of the yard.” 
Lord Weir fittingly referred to Sir Thomas as. 
g sterlag character of strict integrity—a 
description which will~be~readily endorsed 
by the shipbuilding and engineering industries 
in which he held such a distinguished 


position. 


SIR AMOS AYRE, K.B.E. : 

Aut those engaged in shipbuilding will have 
learncd with regret of the death of Sir Amos 
Ayre, the chairman of the Shipbuilding 
Conference, which occurred at his home in 
London on Sunday last, January 13th, at the 
age of sixty-six. Sir Amos, who was actively 
engaged in shipbuilding all his life, was born 
at South Shields in 1885 and gained his early 
knowledge of ships at the yard of Wood, 
Skinner and Co., Ltd., where 
he served his apprenticeship. 
His technical knowledge was 
acquired at Armstrong College 
(now King’s College), New- 
castle upon Tyne, where he 
graduated in 1904, receiving 
the King’s Prize and an 
Honours Medal in the following 
year. He extended his experi- 
ence by working in other yards 
in Ireland, Scotland and Eng- 
land. Sir Amos first entered 
public service in the first world 
war, when, at the request of the 
Admiralty, he acted as,Super- 
visor of Fleet ing in the 
Firth of Forth, a post which he 
relinquished after two years to 
become the District Director of 
Shipbuilding (Scotland). His 
wartime services were recog- 
nised by the award of the 
0.B.E. in 1918, and in that 
year, in association with his 
brother Wilfrid, he launched 
the Burntisland Shipbuilding 
Company, Ltd., a company 
which is numbered among the 
foremost shipbuilding firms in 
the country. The measure of 
success achieved by the new 
firm reflected the technical 
knowledge, courage, organising 
skill, and administrative ability 
of Amos Ayre and his brother. 

In addition to his shipbuild- 
ing activities, Amos Ayre found 
time to serve on various official 
bodies and represented this 
country on the international 
shipbuilding statistics com - 
mittee of the League of Nations, of which he 
was appointed chairman, and, in 1929, he was 
a delegate to the International Conference on 
Safety of Life at Sea. During the years be- 
tween the two world wars Sir Amos had much 
to do with the stabilising of British shipbuild- 
ing, which suffered heavily from cyclic 
depressions. He became vice-president of 
the Shipbuilding Employers’ Federation, and 
following three years’ work in that capacity 
he was elected president in 1930-31, just 
when the industry was at its lowest ebb. His 
efforts during this period and the adminis- 
trative ability displayed were recognised 
when he was appointed permanent chairman 
of the Shipbuilding Conference, a body which 
was formed in 1936 to co-ordinate the com- 
mercial activities and economic affairs of all 
the shipbuilding interests in the United 
Kingdom. This new appointment meant the 
giving up of practical shipbuilding to take 
over the formulation and handling of policy, 
and Sir Amos was able to complete the 
industry’s rationalisation scheme, which had 
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been under way for several years. On ceasing 
to be actively engaged in shipbuilding Sir 
Amos resigned as chairman of the Burnt- 
island Shipbuilding Company, Ltd., and so 
severed a partnership, unbroken since 1918, 
with his brother, Sir Wilfrid, who succeeded 
him. 

‘ Several Government committees had the 
benefit of Sir Amos Ayre’s advice. He served 
on the Falmouth Committee of the Imperial 
Defence Committee, which considered the 
possibilities of extracting oil from coal. He 
was knighted in 1937 and at the outbreak of 
the second world war he became Director of 
Shipbuilding and Repairs for the Ministry of 
Shipping. When this department became 
the responsibility of the Admiralty, Sir Amos 
continued to serve as Director, with Sir 
James Lithgow as Controller, and was con- 
cerned with the conception of the national 





Sir Amos AYRE 


programme of standard shipbhilding, which 
was to play such an important role in the war 
strategy by setting up shipyards in America 
and utilising the vast production potential 
of the United States to build ships for this 
country. In 1941, Sir Amos became Deputy 
Controller and Director of Shipbuilding, 
while Sir Lawrie Edwards took over the 
Directorship of Repairs. He continued in 
this post until the end of 1944, when he 
returned to the chairmanship of the Ship- 
building Conference, to utilise, once again, 
his powers of organisation and of planning to 
help the shipbuilding industry through the 
post-war period, a task which demanded wise 
and skilful direction during the transition 
from warship building to merchant ship 
construction. In recognition of his war 
services Sir Amos was made a K.B.E. in 1943 
and the University of Durham conferred on 
him the honorary degree of D.Sc. 

Technical developments, particularly with 
regard to hull-form, resistance and propellers 
were of considerable interest to Sir Amos, and 
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he contributed many papers upon these and 
allied subjects to the Transactions of the 
technical societies. His papers read before 
the North-East Coast Institution of Engi- 
neers and Shipbuilders, of which he was 
elected a Fellow in 1942, gave an approximate 
method for estimating e.h.p., which is still 
used in many shipyards, while his 1947 
Watt Anniversary Lecture revealed him to 
be an authority on the statistics of the ship- 
building industry. He was elected a member 
of council of the Institution of Naval Archi- 
tects in 1929 and made a vice-president in 
1938. He delivered several papers before 
the members of that institution. Imme- 
diately after the war, he gave a paper to the 
Institution of Naval Architects entitled 
‘Merchant Shipbuilding During the War,” 
and in 1946, in association with Mr. G. M. 
Boyd, presented some account of the work of 
the Admiralty Ship Welding 
Committee. Although Sir 
Amos had been engaged on the 
statistical and economic side of 
the industry for many years, 
he always kept himself in- 
formed concerning scientific 
improvements and demon- 
strated his continued interest 
in the technical aspect of ship- 
building when he gave a paper 
entitled ‘‘Some Observations 
Concerning Resistance and 
Propulsion” at the Institu- 
tion’s spring meetings last year. 

From 1946 to 1948 Sir Amos 
was president of the Institute 
of Marine Engineers, and in his 
presidential address discussed 
the present and future of 
marine engineering; When the 
British Shipbuilding Research 
Association was formed in 1944 
Sir Amos became a member of 
the council and found time to 
serve actively on as many as 
nine sub-committees and panels 
of the research board ; in 
addition, he maintained his in- 
terest in propulsion problems 
as a member of the Froude Ship 
Research Sub-Committee of the 
N.P.L. In 1946-47 he was 
Prime Warden of the Worship- 
ful Company of Shipwrights. 

Sir Amos Ayre was the com- 
plete shipbuilder, combining, 
as he did, full technical know- 
ledge with wide practical expe- 
rience, and with a com- 
mand of the realms of econo- 
mics and commerce. By his 
death the shipbuilding industry has lost an 
outstanding naval architect, an able adminis- 
trator and organiser, and an authority on 
shipbuilding statistics. 


R. P. WAILES 


WE have learned with regret of the death 
of. Mr. R. P. Wailes, M.I-Mech.E., which 
occurred at his home, Davidge House, 
Knotty Green, Beaconsfield, on Monday 
last, January 14th, at the age of eighty. 
Reginald Percy Wailes was the youngest son 
of the late George Wailes, and was born at 
Watford in 1871. He was educated at 
private schools and at Repton, and began an 
apprenticeship with his father’s firm, George 
Wailes and Co., of Euston Road, London, in 
1889. . Later, he served as a foreman and 
works manager, and subsequently became a 
partner in the firm. 

In 1906, however, when his father decided 
to retire and to. sell the engineering works 
and its contents, Mr. Wailes was not given an 
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opportunity to continue in the business. He 
bought what plant and equipment he could 
at the sale which was held, and set up on his 
own account in somé hired premises, with a 
few members of the staff of the old firm. 
Later on, Mr. Wailes built his company’s 
present works at 382-388, Euston Road, and 
continued in the production of special- 
purpose machines and prototypes. After the 
first world war ,in which he served with the 
City of London National Guard, Mr. Wailes 
utilised the front of the Euston Road 
premises for the establishment of an engi- 
neer’s tool merchant’s business. Mr. Wailes 
was elected to membership of the Institution 
of Mechanical Engineers in 1907. 
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Jane’s Fighting Ships, 1961-62. Edited by 
R. V. B. Buackman, London: Sampson 
Low, Marston and Co., Ltd., 25, Gilbert 
Street, W.1. Price £4 4s. 

Tats book contains fifty more pages than 
last year’s edition and 675 new illustra- 
tions, which no doubt, together with the 
higher costs of production, accounts for the 
increase in price to £4 4s. The publisher 
may possibly be criticised for including 
photographs and particulars of tugs, tenders 
and other sniall auxiliary vessels. But 
naval strength cannot be judged solely by 
the number and types of combatant vessels 
and in a comprehensive and authoritative 
book of reference of the world’s navies, 
“the tail” cannot be omitted. Following 
the practice adopted in last year’s edition, 
names, data, drawings, photographs, &c., 
are in an ordered pattern and 
all technical details can be seen at a glance 
and to the best advantage. It is, however, 
@ matter for regret that, in the order of cate- 
gories, battleships are again placed after 
aircraft carriers—in this edition even after 
aircraft maintenance ships. What useful 
purpose is served by departing from the 
order of priorities used by the Admiralty, 
the United States Navy Department and all 
foreign naval authorities when presenting 
their Navy Estimates and issuing official 
lists of warships? It merely means that 
the student of naval warfare who looks to 
Jane’s for information and guidance is 
given an entirely incorrect appreciation of 
the function of a carrier. To accommodate 
and operate aircraft, carriers must give up 
much of their offensive and defensive power 
which ships of their size would otherwise 
possess and it is still the battleship—ade- 
quately escorted by her carriers, cruisers and 
destroyers—which is the ultimate arbiter in 
the control of sea communications. 

__In edition after edition Jane’s Fighting 

Ships draws attention in the Russian 

section to persistent reports—which the 

reader is advised to treat with reserve— 
of from one to four battleships, built or 
building, and gives various particulars of 
their armament and machinery. It is 
indeed surprising that no definite information 
can be obtained of the existence of these 
large ships, in view of the fairly compre- 
hensive information given of lesser vessels— 
such as cruisers and destroyers—which have 
been constructed recently. In some cases 
even the whereabouts of these vessels is 
stated. On the other hand, Jane’s 


gives no indication—not even an uncon- 
firmed report—that Russia has any aircraft 
carriers, built or building, to provide the 
essential air cover for operations on the high 
seas. If, therefore, the battleships exist at 
all, they must be intended solely for use as 
floating batteries in Russian waters. The 
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number of Russian submarines in commis- 
sion is given as no fewer than 370, and 120 
are reported to be under construction. 
These numbers are in line with official 
estimates, if allowance is made for the 
small coast defence and other non-seagoing 
craft still maintained in commission. For 
Russia does not readily scrap her older 
vessels. As long as N.A.T.O. holds together, 
these 370 submarines—or rather the 200- 
250 of them which are ocean-going—present 
the only serious difficulty for the Western 
Nations in the defence of their sea com- 
munications. Many of them are of modern 
design, with underwater speeds of over 17 
knots and the N.A.T.O. navies will require 
many more fast anti-submarine vessels than 
are now available to deal with them. On 
the other hand, Jane’s Fighting Ships 
leaves us in no doubt of the overwhelming 
superiority of the N.A.T.O. navies in major 
surface warships, capable of offensive opera- 
tions overseas. The United States alone 
provides seventeen modern battleships and 
battle cruisers, thirty-six fleet carriers and 
sixty-seven cruisers; and to this immense 
force Britain adds five battleships, seven 
fleet carriers and twenty-five cruisers ; 
Canada two cruisers; France two battle- 
ships and five cruisers; Italy three cruisers, 
and the Netherlands one cruiser. To oppose 
them Russia has three very old battleships, 
suitable only for coast defence work and 
fifteen cruisers, apart from one or two 
modern battleships which may possibly 
have been completed since the war. 

In the United States section some details 
are given. of the new large fleet carrier, the 
“ James V. Forrestal,” laid down recently. 
She is to have a designed tonnage of 59,900 
tons, with an overall length of 1040ft— 
nearly 15,000 tons heavier and some 70ft 
longer than the three existing carriers 
of the “ Franklin D. Roosevelt” class. The 
width of her flight deck is, however, her 
most striking feature—her extreme width is 
253ft, com’ with the 136ft of the 
“ Franklin D. Roosevelt” class, and there 
seems no doubt that her construction repre- 
sents a victory for the Navy, which has 
always argued that carriers should take 
their share in long-range strategic bombing. 
Other items of special interest are on pages 
493 and 494, which show no fewer than five 
new of submarines under construction 
for the United States Navy. Two of these 
new submarines—one with an atomic 
power plant and the other driven by 
Walther closed-cycle engines, using hydrogen 
peroxide as oxidant—are revolutionary in 
that they require no air and are thus genuine 
submarines rather than surface vessels 
with the power to submerge. The Germans 
claim an underwater speed of 25 or 26 knots 
for the Walther cycle engine, but, in any 
event, both these new designs are likely to 
present an extremely difficult problem for 
the defence in being able to navigate for long 
periods wholly submerged, independent of the 
snort. The six submarines of the “Tang” 
class now under construction are shown as 
powered by a compact radial type engine, 
comprising a sixteen-cylinder, two cycle 
plant, the result of five years of research 
and development. They are classed as “‘high- 
speed attack” submarines, though their 
underwater speed is given as “over 17 
knots,” which is no more than the normal 
for submarines now in commission, properly 
streamlined and re-equipped with larger 
batteries for high submerged speed. 

The publisher is to be congratulated on 
an excellent foreword to this edition, sum- 
marising the progress which has been made 
in all navies during the past year and avoid- 
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ing all attempts to forecast future building, 
The publisher is also to be commended 
on the adoption of a uniform scale of 
150ft to the inch for the silhouettes of British 
ships, which cover eight pages. These ney 
silhouettes have been drawn in greate 
detail to show minor differences in each ghi 
of the same class. Emphasis is laid on the 
rapid expansion of the Royal Australian ang 
Royal Canadian Navies. The Royai Ay. 
tralian Navy is now in the process of build, 
ing up a fleet of 116 war vessels, inc\udj 
two aircraft carriers, nine destroyers, tventy. 
five frigates and thirty-two minesw: pers, 
Canada is to have a 100-ship navy by 
1954 and contracts have already beep 
awarded for thirty-nine ships, including 
fourteen anti-submarine frigates and foy. 
teen minesweepers. 

The foreword points out that the Wester 
Union Navies are to have the same mod 
of classification for light vessels and for 
identification numbers—‘ D” for dest: oyers 
and Ist class escort vessels, “F” for war. 
time frigates, sloops and other 2nd class 
escort vessels, &c. Would it not be possible 
for Jane’s to adopt the same uniformity 
in the titles given to these kinds of ships! 
Ist class escort vessels are ships which, like 
destroyers, have the speed—30 knots . or 
more—to deal with the modern submarine 
with high underwater speed, irrespective of 
whether they are operating with a ‘Task 
Force, as an anti-submarine striking force 
or with convoys. It is a title which is simple 
to understand and would avoid the con. 
fusion of thought engendered by the many 
different kinds of anti-submarine vessels 
which appear in Jane’s—destroyer escorts 
escort destroyers, fleet anti-submarine escorts, 
ex-escort destroyers, ex-destroyer escorts, 
hunter-killer destroyers, fast anti-submarine 
frigates, frigates and escort vessels. The title 
“ destroyer” could then be used for the 
kind of vessel for which it was intended, 
namely, a relatively small but very fast 
vessel with a heavy and torpedo 
armament primarily intended to escort and 
to operate with the fleet or a Task Force. 
It is satisfactory to note in this connection 
that the five titles given to this kind of ship 
in the 1950-51 Jane’s have now been 
reduced to three—large fleet destroyer, 
fleet anti-submarine escort and destroyer. 
But to the naval officer all three still remain 
“a destroyer.” 





BOOKS RECEIVED 

Refri ion Engineering. By H. J. Macintire 
and F. W. Hutchinson. Second edition. London: 
Chapman and Hall, Ltd., 37, Essex Street, W.C.2, 
Price 52s. 

Die Festen Isolierstoffe der Elektrotechnik. By 
Walter Demuth. Hamburg: Otto Meissners 
Verlag, (24A) Hamburg, Monckebergstrasse 10. 
Price D.M. 24. 

Advanced Fluid Dynamics and Fluid Machinery. 
By R. C. Binder. New York: Prentice-Hall, Inc., 
Publishers, 70, Fifth Avenue, New York, 11, N.Y. 
Price 8 dollars. 

Reports on Progress in Physics. Vol. XIV (1951). 
Edited by A. C. Stickland. London: Physical 
Society, 1, Lowther Gardens, Prince Consort Road, 
8.W.7. Price 50s. 

Performance of a Piston-T'ype Aero-Engine. By 
A. W. Morley. London: Sir Isaac Pitman and 
Sons, Ltd., Pitman House, Parker Street, Kingsway, 
W.C.2. Price 25s. 

Compressed Air in ‘the Mining Industry. By 
Sydney H. North. London: Sir Isaac Pitman and 
Sons, Ltd., Pitman House, Parker Street, Kingsway, 
W.C.2. Price 18s. ‘ 

Aircraft Jet Power Plants. ~ By Franklin P. 
Durham. New York: Prentice-Hall, Inc., Pub- 
lishers, 70, Fifth Avenue, New York, 11, N.Y. 
Price 6-65 dollars. 

Notes on the Prehistoric Metallurgy of Copper and 
Bronze in the Old World. By H. H. Coghlan. 
Oxford: Pitt Rivers Museum, University of 
Oxford. Price 15s. 





Jan 











Jan. 18, 1962 


THE ENGINEER 


Electrical Engineering in 1951 


No: I1I—(Continued from page 65, January 11th) 


TRANSFORMERS 

MONG the unusual transformers com- 

pleted during the year was an extra-high- 
voltage, high-power unit designed to augment 
the testing facilities of the Switchgear Testing 
Company's short-circuit testing station at 
Trafford Park. The new installation will 
make it possible to conduct single-phase 
single-pole) high-power tests on circuit 
breakers suitable for 330kV power systems. 
For this purpose the new transformer, which 
is designated unit D, will be used in conjunc- 
tion with the previously installed units 





power rating corresponding to its physical 
size would, for a fully -insulated 400kV 
system, be around LOMVA. 

One of the two bushings for mounting in 
the transformer is also illustrated herewith. 
The bushings, which were specially developed 
for the transformer, are oil-filled barrier 
bushings, 21ft long and weigh 4 tons when 
oil filled. The overall height of the trans- 
former tank is 15ft, the height over the 
bushings when assembled is approximately 
30ft, and the installed weight complete with 
9100 gallons of oil is about 104 tons. 


s See ot ae & ae ‘ 


EXTRA-HIGH-VOLTAGE TESTING TRANSFORMER UNDER CONSTRUCTION 


A, B and C, each of which has a progressively 
higher level of insulation than the preced- 
ing one. Each unit is designed with full 
insulation throughout for the tests corre- 
sponding to its insulation level. 

With unit D the maximum testing duty 
will entail a working voltage, on open circuit, 
of 285kV to earth. Accordingly, the trans- 
former was designed for the following agreed 
insulation test levels :—{a) A separate source 
power frequency test of 720kV for one 
minute, (6) impulse tests at 1700kV full-wave, 
and 1960kV chopped wave. To meet these 
onerous high-voltage tests, and withstand 
the heavy axial and radial mechanical 
forces, arising during short-circuit duty, 
the design involved a special disposition and 
construction of core limbs, winding and 
insulation. The transformer, partly con- 
structed, can be seen in one of our illustra- 
tions, which shows the physical arrangement 
of the bottom-yoke insulation, part of the 
high-voltage windings and outer core legs. 
The insulation is comparable with that which 
would be needed for a fully insulated power 
transformer to operate on a 400kV . 

Low impedance was an essential charac- 
teristic for this. transformer, to minimise 
the total impedance of the testing circuit 
and thus obtain the maximum output ; 
the measured impedance of the finished 
transformer was well below the specified 
limit. The transformer has a short-circuit 
rating of over LOOMVA, and the continuous 


The transformer was manufactured at 
the Rugby works of the British Thomson- 
Houston Company, Ltd. 


SWITCHGEAR 
The continued development of switch- 
gear for higher voltages and greater breaking 


capacities creates a demand for a wider range 
of test facilities, which must be made avail- 


able either by individual firms or by associa- _ 


tions. We have already referred to the new 
testing transformer which is installed in the 
Swi Testing Company’s short circuit 
test station at Trafford Park. 

At Hebburn-on-Tyne extensions were com- 
pleted in the test equipment and 50 c/s 
test transformers in the high voltage labora- 
tory of A. Reyrolle and Co., Ltd., while good 
progress was made on buildings for extending 
the company’s short circuit testing station 
on @ new site. Amenities such as this will 
play an important part in the production 
of 275kV, 7500MVA switchgear, for which 
the company has received orders and has 
completed designs. 

Certain classes of tests, however, cannot be 

roperly conducted in the laboratory and we 
that early in 1951 the English Electric 
Company, Ltd., arranged for one of its 165kV 
3500MVA air-blast circuit breakers to be 
tested for breaking line charging currents at 
the Fontenay testing station of Electricité de 
France. It is stated that these tests have 
increased the company’s knowledge of circuit 
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breaking with capacitance currents and 
proved the suitability of the equipment 
tested. During the year the company com- 
missioned its first 165kV air-blast circuit 
breakers. They are of 3500MVA rupturing 
capacity and are installed both at Cavado in 
Portugal and Corfrentes in Spain. For the 
higher voltage that will be used on the new 
British grid, the same company has com- 
pleted the development of a 275kV circuit 
breaker and has fully tested a single-phase 
unit for a three-phase rating of 7500MVA. 
Of the various installations completed. for 
the 132kV grid, the one illustrated overleaf 
is @ typical example ; it comprises Reyrolle 
outdoor air-blast switchgear rated at 132kV 
and 2500MVA at Poole generating station. 
We learn from the same company that, with 
increased switchgear orders, the demand for 
protective equipment continued to expand 
and it was found necessary to increase still 
further the facilities for manufacture of 
relays and associated components. Tele- 
phase carrier-current protection has been 
installed and commissioned for several impor- 
tant 132kV transmission lines in England, 
and further operating experience of the equip- 
ment has been obtained in service with the 
North of Scotland Hydro-Electric Board. 
The problem associated with the protection 
of lines having high load current and low 
fault current was the subject of further 
investigation and has been solved by the use 
of new starting equipment. Other develop- 





OIL FILLED BARRIER BUSHING FOR 
E.H.V. TEST TRANSFORMER 


ment work resulted in the introduction of a 
new system of pilot feeder protection. known 
as ‘‘Solkor C,” which utilises a transductor 
and a telephone-type relay similar to those 
already well tried in the ‘‘ mono-bias ” bus- 
bar-zone system, and gives higher operating 
speeds than earlier Solkor systems. A new 
system of transformer-protection introduced, 
known as “ duo-bias,” utilises a transductor 
anda telephone-type relay. It has already been 
applied to a number of 100MVA transformers 
in the Yorkshire area. 

Among the new designs of switchgear 
introduced by Ferguson Pailin, Ltd., is the 
11kV type ‘““WVSB” non-extensible ring 
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132KV-. 2500MVA AIR-BLAST CIRCUIT BREAKERS AT POOLE 


main unit. It is a very compact version of 
the “VSB” compound filled metalclad 
circuit breaker unit, combined with two 
“wing” oil isolators of completely new 
design, tested for load breaking and fault 
making capacity. The oil isolators are fitted 
with interlocked, spring assisted, manually 
operated mechanisms and are rated to break 
400A and make up to 250MVA. Earthing 
contacts are provided and the making capa- 
city for them is the same as for the circuit 
contacts. 

Another equipment introduced by the 
same company is a flush-fronted version of 





SWITCHBOARD OF 11KV, 250MVA CircuIT 
BREAKER UNITS 


the “BV” air insulated circuit breaker 
unit, and is illustrated herewith. It was 
produced to meet a demand from overseas 
for a completely enclosed unit devoid of pro- 
jections on the front panels other than instru- 
ment bezels and indicating lamps. At the 
front the upper door covers the secondary 
wiring cabinet while the lower door gives 
access to the circuit breaker compartment, in 
which is housed a withdrawable truck with 
integral lifting gear for vertical isolation of 
the circuit breaker. Current transformers of 
wound primary or bushing type, according to 
ratio, are enclosed in a separate compart- 
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40,000A 


ment to the rear of the busbar chamber. The 
unit is available for a breaking capacity 
rating of 250MVA and current ratings up to 
1200A at voltages up to 11kV. 

In the realm of d.c. switchgear some interest 
attaches to the heavy current d.c. switch- 
boards rated at 40,000A at 250V, which were 
manufactured by the British Thomson- 
Houston Company, Ltd., for Imperial Chemi- 
cal Industries, Ltd. These boards, one of 
which is illustrated herewith, are fitted with 
incoming isolators on both positive and nega- 
tive poles and an electrically operated air 
circuit breaker to control the positive supply. 
As electro-chemical process plants must 
operate continuously over long periods a 
short-circuiting switch is provided to facili- 
tate circuit breaker maintenance without 
interrupting the supply. The incoming 
isolators and short circuiting switches each 
of 20,000A rating are of new design arranged: 
for mounting in the run of the connections 
and for front of panel handwheel operation. 


Roititine Mut Dretves—ABBEY WoRKS 
_ Many British manufacturers participated 
in the supply of electrical drives and asso- 





DIRECT-CURRENT SWITCHBOARD 


ciated equipment at the Margam and Abbey 
Works of the Steel Company of Wales, which 
were formally opened on June 17th. A full 
description of the plant then in commission 
was published in our issues dated November 
2, 9, 16, 23, 30, December 7 and 14, 1951; 
and in the present article we cannot do more 
than refer briefly to some of the more 
important items of electrical machinery 
installed at the Abbey works. 

Of the three major rolling mills there, the 
first, which is a 45in slabbing mill, has been 
in commission for more than a year. It 
embodies the first twin electrical drive in 
the British steel industry and the largest drive 
in this country, the peak horsepower rating 
of the English Electric twin motors being 
27,600 h.p., the speed 40/80 r.p.m., and the 
maximum torque 3,600,000 Ib-ft. 

On the 80in continuous hot strip mill, 
the roughing end comprises five main stands : 
a scale breaker driven by a 1250 h.p. induc- 
tion motor, a broadside mill driven by.a 
3500 h.p. induction motor, and three rough- 
ing stands, each driven by a 4500 h.p. 
synchronous motor. All the electrical equip- 
ment for these main drives on the roughing 





1600 KW RECTIFIER IN SLABBING 


MILL SUBSTATION, ABBEY WORKS 
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HoT MILL. COILER Drives AT ABBEY WORKS 


mill was supplied by the Metropolitan- Vickers 
Electrical Company, Ltd. Some of the 
interesting aspects of the control scheme for 
these motors—particularly the automatic 
control from two separate points for each 
motor, and the inching control on the syn- 
chronous motor—were described in our issue 
of December 7th, 1951, page 721. 

The drive for the 80in six-stand finishing 
mill consists of six B.T.H. d.c. motors with a 
total output of 28,000 h.p., the motor supply 
being taken from a bank of thirty B.T.H. 
pumpless, air-cooled, mercury-are rectifiers 
having a total capacity of 21,000kW 
sixty-phase (see page 722 loc. cit.) and this 
large-scale use of mercury-arc rectifiers, 
instead of motor generators, for supplying 
power to d.c. motors in the Abbey works, is an 
outstanding British instance of a recent trend. 

Rectifiers are also used to provide d.c. 
power for many auxiliary drives throughout 
the works. For this purpose there are 


six G.E.C. rectifier substations situated in 
the melting shop, plate and sheet mill, con- 
tinuous strip mill, slabbing mill and cold 


MoTor ROOM OF COLD STRIP MILL AT TROSTRE 


mill. Each substation, like the one illus- 
trated opposite, houses a 1600kW, four- 
cylinder equipment mounted in sheet steel 
cubicles and designed to convert the 11kV, 
three-phase supply to 440V dc. The 
rectifiers are G.E.C. pumpless, air-cooled, 
steel-tank units, and are designed for parallel 
operation. The transformers are natural 
oil-cooled outdoor units fitted with off-circuit 
tapping switches. They are provided with 
twelve-phase connections on the low-tension 
side, the windings of each pair of transformers 
being so connected that twenty-four-phase 
rectification is obtained when two equipments 
work in parallel to share the d.c. load. 

To allow for any regeneration which may 
occur on the system, a loading resistance is 
provided which limits the rise in voltage on 
the d.c. busbars. This resistance is auto- 
matically connected into the circuit through 
a pair of contactors as soon as the voltage 
across these busbars exceeds a predetermined 
value, and is cut out by means of a polarised 
relay immediately regeneration . ceases. 
Alternatively, these contactors are opened by 
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@ time delay relay after an adjustable time 
interval, but if regeneration continues and 
consequently the over-voltage persists, the 
contactors reclose for a further period. 
Provision is made to handle a regenerated 
load of 50kW for one minute, with a 
maximum of three minutes in every ten. 
Three sets of d.c. fault-throwing equipment 
are also provided for detecting earth faults 
on the system having a leakage value up to 


‘approximately 50 ohms. A high-resistance 
. potentiometer, the mid-point of which is 


earthed, is connected across the d.c. busbars. 
Should a fault to earth occur on one pole, 
the opposite pole is earthed automatically 
through a resistance designed to pass 
approximately 9A when the fault resistance 
is 50 ohms and up to 75A when the fault 
resistance is negligible. A double-pole 
paralleling switch enables this current to 
be increased if desired. Should the fault fail 
to clear or burn out within ten seconds, the 
fault-throwing resistance is cut out and an 
alarm sounded. : 

Apart from the main mill drives, which 
have already been described (loc cit), an 
important part of the electrical equipment 
is represented by a large number of auxiliary 
drives. One contractor alone supplied more 
than 900 mill motors with an aggregate 
output of some 38,000 h.p. 

By way of example we illustrate herewith 
the hot mill coiler drives. When the strip 
leaves the last of the finishing stands on the 
hot mill it is cut by a flying shear and is 
then conveyed by run-out tables to one or 
other of two down coilers. Each coiler is 
designed to handle mild steel strip not exceed- 
ing 72in wide by }in thick, and can produce 
coils up to 66in in diameter and weighing 
20 tons. Pinch rolls, driven by two 75 h.p. 
force-ventilated mill motors, guide the strip 
to the coiler. A 300 h.p. totally enclosed, 
force-ventilated motor- drives the coiler 
mandrel. To ensure that this drive will be 
stable and sensitive, with rapid response, 
the motor is arranged for cascade exciter 
control. Wrapper rolls ensure that the strip 
is wrapped closely round the mandrel on 
starting, after which they are withdrawn 
from the strip until the coil is nearly com- 
pleted, when they are brought into operation 
again. Control of the coilers is exercised from 
the coiler pulpit. 

Our illustration gives a general view of 
the coiler drives and shows the two 300 h.p. 
mandrel motors, one of the wrapper motors, 
and the two 75 h.p. upper pinch roll motors ; 
all these machines were supplied by the 
General Electric Company, Ltd. 


TROSTRE 


Although the installation at Trostre is 
not yet in full operation, the electrical equip- 
ment of the high-speed, five-stand tandem 
cold strip mill is ready for service. This 
mill, which is to be used for rolling tinplate 
strip at the unusually high speed of 4500ft 
per minute, is driven by B.T.H. motors with 
an aggregate output of 19,150 h.p. (one of 
5500 h.p., one of 4000 h.p., two of 3500 h.p., 
one of 1750 h.p., and one of 900 h.p.). They 
take their supply from two synchronous 
motor generator sets with a joint output of 
16,730kW. A general view of this electrical 
machinery is given in the accompanying 
illustration of the motor room. 

Control of the mill is from a number of 
special control cabinets mounted on the 
mill housings. In the rolling of a coil, the 
motors are first run at a very low speed 
while the forward coil end is fed through the 
stands and on to the reel. All the motors 
are then rapidly accelerated by raising the 
volts of all the generators, the final speeds 
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of all motors being determined by the 
setting of their individual motor field 
rheostats. As the coil nears the end, the 
speed of the motors is rapidly reduced by 
lowering the generator voltages and the tail 
of the strip runs out of the mill on to the coil. 
The coil is then removed from the reel and 


the mill is ready for the rolling of another. 


coil. 
Extreme accuracy in relative speed control 
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of the motors is necessary, to avoid undue 
tension variations in the strip between the 
stands, and it is essential to maintain constant 
tension between the last stand and the reel, 
notwithstanding that the coil is steadily 
building up in diameter, and, consequently, 
the reel motor correspondingly slowing down. 
These results are achieved by the use of 
Amplidyne exciters controlling each main 
unit. 


(T'o be continued) 


Bogie Design on 


Electric Railways 


INSTITUTION OF MECHANICAL ENGINEERS 
No. Il—(Continued from page 59, January 11th) 


'URTHER abstracts from the discussion on 

Mr. W. F. Graff-Baker’s paper on bogie 

design (Institution of Mechanical Engineers, 
Jan. 4, 1952), are reproduced herewith. 





Mr. M. Riddles observed that the paper 
emphasised, with particular reference to 
electric traction, a problem which could be 
confirmed by any traveller making a journey 
between London and Brighton. Whatever 
form a perfect bogie might eventually take, 
engineers and the travelling public alike had 
been convinced for a long time that a better 
ride was overdue. He had read the paper the 
previous evening, and to-day he had had 
occasion to go to Brigliton on business. 
Sitting in a Pullman car, he had remarked to 
his travelling companions, “I do not know 
what people complain about on this; it is 
riding perfectly.” And in view of the dis- 
cussion which was to take place on the paper, 
he had thought that it would be interesting 
to see what type of bogie there was under 
the Pullman car. He hoped that his blushes 
would be forgiven when he told them that it 
was the British Railways standard bogie 
which had been fitted under a Pullman car 
just to see how it would work! It might be 
of interest if he outlined briefly the method 
of attack on this important question by 
British Railways. In view of the large 
amount of experimental design recorded in 
different parts of the world, little of which 
so far pointed to any conclusive results, it 
was obvious that any improvement could 
only be a long-term matter, and since both 
vehicle and track were equally concerned, 
there could be no short cut by using some- 
body else’s bogie, designed to run under 
different track conditions, on British Rail- 
ways. The work was therefore naturally 
divided into two parts—the short-term 
policy and the long-term policy. The 
obvious solution in the short-term was to 
find out what was the best bogie available, 
and this had been done in the very simple 
way of running comparative trials with all 
existing bogies and with such instrumenta- 
tion as was available, and then, by taking the 
best out of each, producing a bogie that gave 
the best possible results with existing know- 
ledge. This business had taken a long time 
and had consisted of trying out the bogies 
under standardised conditions, with records, 
with both new and well-worn tyres. The 
result of all these tests was the present 
British Railways standard bogie. He was 
glad to note that the author approved of it. 
It gave a reasonable ride, although they were 
not finally satisfied with it, sinee it was far 
from ideal, and such improvement as had 
been obtained had been brought about by 
increased weight and cost. 

The long-term policy, the second stage, was 


therefore the more important, but it would 
be some time before all the answers would be 
known. Recognising that it was not only a 
matter of the bogie itself, a committee had 
been formed to study the interaction between 
the track and the vehicle, with representa- 
— from the mechanical and civil engi- 
ring departments, under the chairmanship 
of t the d director of research. The first shbastive 
of the committee was to decide how to 
measure scientifically that elusive quality 
“riding” and to break it down into its 
different elements. The long-established 
method at present used was not sufficiently 
analytical for the purpose. There would 
then be selected a limited number of varia- 
tions from the conventional designs and 
prototypes would be built which could be 
fully tested against the existing designs, with 
such improved measuring technique as might 
be developed. Behind all this, research of a 
more fundamental nature was proceeding, 
and the universities were assisting the 
British Railways research department with 
the Jaboratory work on small-scale models. 
Motor bogies would be considered equally 
with trailer bogies ; and, as would be appre- 
ciated, in all this work the worn condition 
was of more importance than the new. The 
mileage which could be run before riding 
conditions became uncomfortable was of the 
greatest importance economically. In spite 
of the most comprehensive work on this 
subject which had been carried out in 
America, France and elsewhere, he felt that 
there was no short cut which could be an 
alternative to getting down to the problems 
under British conditions. The factor at 
present missing, and it was absolutely 
essential, was the means of accurate measure- 
ment. 

Mr. T. Henry Turner, M.I.Mech.E., re- 
marked that when one considered the prob- 
lem of what the bogie had to do to ease the 
passenger’s ride, surely it was best to start 
at the very beginning. When on page 3 of the 
paper the author referred to the unevenness 
over rail joints and to lateral track irregu- 
larities, it should be remembered that both 
of those could be reduced by the butt welding 
of rails. At the time he had joined the rail- 
way service the civil engineers had been 
afraid of lateral deformation of the track and 
catastrophic deformation of the track in hot 
weather. It had been definitely proved that 
those dangers were simply bogeys about 
which nobody need worry! He knew of no 
case where the long welded rail had catas- 
trophically deformed. The only known rails 
that had catastrophically deformed in railway 
experience were those in which there were 
expansion joints. That having been learned, 
there was no reason why anybody should 
consider rail joint bumps as being inevitable. 

Mr. A. W. Manser made a short reply. 
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Self-Contained Mine Shaft 
Signalling Battery Unit 
Two new kinds of “ Nife-Neverfayle ” selj. 
contained, steel-clad battery units for use with 
mine shaft signalling equipment havo bee, 
developed by Nife Batteries, of Re:lditch, 
Wores. They | are based on the proved design 
of the company’s tripping units, which aro useq 
for the protection of high-tension switchgear, 
and they offer a reliable source of direct current 
for shaft signalling under both norma! anq 
emergency conditions. Units operating on 
either a single or a dual battery system can be 

supplied. 

The’ control gear is housed in the upper 
section of the floor-mounted steel cubicle with 
the battery or batteries in the lower section, 
as shown in our illustration. A full-wwave, 
bridge-connected, selenium rectifier is emp! oyed, 
with a double wound, vacuum-impregnated 
transformer having a tapped primary and earth 
screen between the primary and secondary 
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windings. Complete control is afforded by a 
four-position master switch, mechanical and 
electrical interlocks preventing incorrect switch- 
ing by unauthorised persons. 

With the single-battery system the shaft 
signalling load is connected directly to the 
battery and is compensated by a low-rate 
charge adjusted to maintain the battery at 
full capacity. Provision has been made for 
high-rate charging in the event of a prolonged 
interruption in the mains supply or maladjust- 
ment of the low charge rate. The state of charge 
can be determined at any time by depressing a 
test switch and noting the reading on a moving- 
coil ammeter marked with a red danger line. 

If a spare battery is preferred to provide a 
reserve supply against any contingency, then 
a unit operating on the dual battery system can 
be supplied, the signalling load being connected 
directly to one of the batteries whilst the other 
remains on open circuit or on charge. Tho 
four-position rotary switch is again the only 
control necessary. In position 1, battery No. | 
is on discharge and No. 2 on open circuit ; in 
position 2, battery No. 1 is on discharge and 
No. 2 on charge; in position 3, battery No. 2 
on discharge and No. 1 on open circuit, and in 
position 4, battery No. 2 on discharge and No. 1 
on charge. Indicator lamps are provided to 
show which particular battery is on charge at 
any given moment. The Nife nickel-cadmium 
batteries associated with the new unit are of 
robust ail-steel construction. The chemical 
reaction is completely reversible and there are 
no losses when standing ‘idle on open circuit. 
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Licut ALLOYS FoR SHIPBUILDING 

HROUGHOUT the year steady progress 
Yes made in the study of the problems 
which arise when a new material is used in an 
old industry. These problems are of both a 
practical and theoretical nature, and experi- 
mental work in both fields of investigation 
provided the answer to current difficulties. 
Non-stressed structures and small craft con- 
tinued to absorb a considerable quantity of 
aluminium alloy, but further advances were 
held up because, although alloys of suitable 
tensile strength and elasticity were available, 
methods of joining thick materials were not 
sufficiently advanced and the necessary 
equipment was not available either as a 
proved unit or in sufficient quantity. 

The aluminium industry is fully aware of 
the need for the development of the correct 
techniques for welding and riveting, the 
production of suitable materials and of 
making available an adequate supply of 
machines and tools. Advances were made 
towards the solution of existing problems, 
and the progress achieved was discussed at a 

posium on the jointing of aluminium 
alloys, held by the Aluminium Development 


British shipowners, although abroad con- 
siderable advances were made. The MV, 
“ Blenheim,” which made her maiden voyage 
early in the year, embodied a considerable 
quantity of light alloy in her superstruc- 
ture, and the “ Flandre,” of the French Line, 
which was launched recently from the 
Ateliers et Chantiers de France, has two 
superstructure decks, funnel, and mast con- 
structed of light alloy. Two small river 
gunboats, the “ Ucayali” and ‘‘ Maranon,” 
built by John I. Thornycroft and Co., Ltd., 
for the Peruvian Navy, had superstructures 
mainly built of light metal. In America the 
liner “‘ United States” incorporated in her 
structure a total of about 2000 tons of alu- 
minium alloy, which represented the most 
important and extensive use of the material 
for marine, purposes to date. 

Small craft continued to use the material 
extensively and a number of barges were built 
for export and the Anglo-Iranian Oil Com- 
pany, Ltd., took delivery of a launch for 
service in the Middle East. The survey launch 
“ Ain-Al-Bahr,” which was built by Grimston 
Astor, Ltd., for Pakistan, and described in 
THe Enormvger, February 23rd, last year, 
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Bank Exhibition. The non-toxic property 
of the alloys continued to prove of value in 
the fishing industry and for the lining of 
holds of refrigerated cargo ships. 

A paper entitled ‘ Marine Developments 
in Aluminium,” which was read before the 
Institution of Engineers and Shipbuilders 
in Scotland by J. Venus, gave an overall 
survey of the present situation of the alu- 
minium alloys in shipbuilding. Present and 
future applications were discussed and 
research and development reviewed. Follow- 
ing some notes on the British Standards 
concerning the material, the factors affecting 
the economic case were outlined and other 
possible applications were considered. A 
section of the paper dealt in detail with the 
various problems of working the alloys in 
the shipyard and it was suggested that the 
existence of & practical process of welding 
the alloys would result in their wider 
adoption. 


Layers oF 1951 


The R.M.S. “ Oronsay,” which sailed from 
Tilbury on her maiden voyage to Australia 
on May 16th was the largest ship completed 
during the year. Carrying the house flag 
of the Orient Steam Navigation Company, 
Ltd., the liner, of 27,650 gross tons, takes her 
name from one of the Western Isles of 
Scotland, and wears a broadsword and targe 
as her badge. The ship was built and engined 
at the Barrow yard of Vickers-Armstrongs, 
Ltd., and has a length between perpendiculars 


s 





Association, at which papers, summarised in 
our issue of November: 30, 1951, were read 
concerning the welding of thick plate, argon- 
arc welding, the driving of large rivets and 
the characteristics of riveted joints. The 
technique of argon-arc welding was demon- 
strated by # sound and colour film made for 
the British Oxygen Company, Ltd., which, 
by means of the high-speed camera and 
animated diagrams, made _ visible the 
character of the arc. Further work was 
carried out by the Cyc-Arc Company for the 
development of the welding of aluminium 
alloy studs and the results were published in 
Tus Enornger, September 14, 1951. 

The fitting of aluminium alloy wheelhouses 
and navigating bridges was fairly common- 
place during the year, particularly so for 
trawlers and whalecatchers. More extensive 
applications have not been adopted by 
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was of considerable technical interest, since 
it demonstrated the two-way tension method 
of construction. 

A number of ships were fitted with alumi- 
nium alloy funnels, including the Furness 
Withy liner “ Ocean Monarch,” and the 
material was used for a number of equipment 
items, such as ships’ gangways, many of which 
were supplied to vessels, such as oil tankers 
where the non-sparking property of the metal 
is of value. Large examples of such gang- 
ways were supplied to the Festival ship 
“Campania.” The material was used for a 
portable aircraft deck for erection on a U.S. 
naval tanker, and Birmabright Ltd. demon- 
strated its use for torpedo tubes and for ships’ 
davits. Aluminium lifeboats continued to 
be extensively used and one of the. latest 
examples of this design of boat was built by 
Mechans: Ltd. and was on view at the South 


of 668ft, a breadth moulded of 90ft 6in, a 
depth moulded to “E” deck of 50ft, a 
draught of 31ft, and is propelled by twin 
screws driven by double-reduction geared 
turbines at a service speed of 22} knots. 
Our illustration in the issue of January 4th 
shows that the vessel hss a large funnel 
associated with a superstructure and a 
streamlined mast stepped on the compass 
platform. There are eight decks occupied by 
the passehgers and crew, the 668 first-class 

rs are placed amidships, while the 
tourist ““B” class passengers, numbering 
833, are aft and the crew forward. The 
accommodation has been arranged to provide 
the maximum of comfort and the extensive 
ventilation and air-conditioning systems 
ensure equable living conditions over a wide 
range of climatic conditions. For both 
classes of passengers there are well-propor- 
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tioned and luxuriously furnished public 
rooms, and a generous area of deck has been 
reserved for the playing of games. 

The Parsons turbines are of PAMETRADA 
design, developing a normal power of 34,000 
s.h.p. and an overload of 42,500 s.h.p., and 
taking steam at 500lb per square inch 
pressure and a temperature of 850 deg. Fah. 
from two large and two small Foster-Wheeler 
boilers with a controlled superheat range from 
850 deg. Fah. down to 600 deg. Fah. A 
distilling plant is installed to meet the fresh 
water demands of the boilers and domestic 
services. The large electrical load is supplied 
by four Allen turbo-generators, each with a 
rating of 850kW, and for emergency purposes 
there are two 100kW Allen diesel-driven 
generators. A full description of the ship 
and her machinery was given in our articles 
of May 25th and June Ist, 1951. 

Illustrated in our issue of January 4th, was 
the liner “ Rhodesia Castle,” the second one- 
class ship built for the Union Castle Line ; 
she sailed on her maiden voyage in the 
company’s round-Africa service on October 
18th. The ship, built and engined by 
Harland and Wolff, Ltd., at Belfast, has a 
pleasing profile with a well-rounded bridge 
front, a distinctive streamlined funnel, and a 
length between perpendiculars of 540ft, a 
breadth moulded of 74ft, a depth moulded of 
35ft. 6im and a gross tonnage of 17,041. 
Comfortable accommodation is provided for 
530 passengers in single, two, three and four- 
berth cabins, and there are a number of well- 
furnished and spacious public rooms, includ- 
ing an air-conditioned dining saloon. On 
her voyage round Africa the ship will normally 
encounter fine weather and the lay-out of 
the decks enables the passengers to take full 
advantage of this. 

The main propelling machinery consists 
of two sets of Parsons triple-expansion, 
condensing, double-reduction geared tur- 
bines, with Michell thrust blocks arranged 
aft of the gearcases. A normal power of 
12,000 s.h.p. is developed to give the ship a 
service speed of 17-5 knots, and the turbines 
take steam at a working pressure of 450 lb 
per square inch with a total temperature of 
750 deg. Fah. from three one-pass Babcock 
and Wilcox oil-fired, water-tube boilers, 
each complete with a Howden-Ljungstrom 
regenerative air preheater and working under 
foreed and induced draught. Electrical 
power is supplied by two turbo-generators, 
each of 750kW capacity, and three 450kW 
diesel-driven generators, while the emergency 
supply is provided from one 75kW diesel 
generator. A fuller description of the liner 
appeared in our issue of December 7th, 1951. 

Another liner of 1951, completed at 
the Walker naval yard of Vickers-Armstrongs, 
Ltd., and fully described in our issues of 
April 20th and 27th and May 4th, was the 
T.S.S. “Ocean Monarch,” which, although 
limited in size by the facilities of the ports 
she will visit, was outstanding among the 
passenger ships placed in service during the 
year. An acknowledgment of this was the 
presentation of a gold medal, by the U.S.A. 
Academy of Designing, for outstanding 
beauty and unusual design features. Designed 
for her owners, Furness Withy and Co., Ltd., 
New York to Bermuda run, the ship carries 
one class of passengers and is driven by twin- 
screw turbine machinery at a service speed of 
18 knots. The pleasing and well-balanced 
profile of the liner with its large streamlined, 
funnel, single mast and sloping deck-house 
tops, can be seen in our illustration, which 
appeared in our issue of January 4th last. 
The main particulars are :—Length between 
perpendiculars, 475ft; breadth moulded, 
72ft ; depth to upper deck, 39ft ; maximum 


THE ENGINEER 


draught, 24ft; displacement, 13,840 tons ; 
and gross tonnage, 13,970 tons. There are 
three continuous decks which accommodate 
the passengers and crew numbering 430 and 
256 respectively. .The passenger cabins, 
which incorporate a number of decoration 
schemes, are arranged as one and two-berth 
rooms and the lay-out is such that a large 
number are convertible into sitting rooms. 
Most of the public rooms, which are of gener- 
ous size and beautifully furnished, are 
situated on the sun deck and all are air con- 
ditioned, including the spacious cinema. 
Propulsion is by two sets of geared 
Parsons turbines, designed by PAME- 
TRADA, developing a normal power of 
11,500 s.h.p. and driving four-bladed variable- 
pitch propellers through double reduction 
articulated gearing. The steam supply is 
provided by four Yarrow three-drum, single- 
flow, end-fired water-tube boilers at 450 lb 
per square inch pressure at a temperature of 
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725mm by 2250mm combined stroke 
develop a total of 14,200 b.h.p, at 115 rpm 
Six 300kW, 220V generators, each driven 
a 450 b.h.p. British Polar, eight-cylinder, two. 
stroke diesel engine, supply the necessary 
electrical power and two 15kVA motor. 
driven alternators meet the fluoresce, 
lighting requirements, while for emergep 
purposes there is a 75kW diesel generator, 
Towards the end of the year Alexandy 
Stephen and Sons, Ltd., completed the moto, 
liner ‘“‘Aureol” for the Elder Dempste 
Lines, Ltd. Of pleasing appearance, wit) 
her white-painted hull, which can be gee, 
in Plate 2, January 4th last, she is the 
flagship of the fleet and is now cngaged 
in her owner’s passenger and mail servic 
between the United Kingdom and Weg 
Africa. The ship has a length overall of 
537ft lin, a breadth moulded of 70ft, 2 depth 
moulded to the upper deck of 36ft Gin, , 
designed draught of 25ft, and a gross tonnage 
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750 deg. Fah. at the superheater outlet. 
Electrical requirements throughout the ship 
are met by three Allen turbo-generators, each 
rated at 550kW, and for a.c. lighting purposes 
two 40kVA single-phase alternators are 
provided. 

During the year the New Zealand Ship- 
ping Company, Ltd., added to its fleet the 
motor liner “‘ Ruahine,” which was built for 
the owners by John Brown and Co., Ltd., 
and was illustrated in Plate 2, January 4th. 
The ship has a length between perpendiculars 
of 550ft, a breadth moulded of 75ft, a depth 
to the upper deck of 48ft 6in, and a loaded 
draught of 29ft 7in. Driven by twin-screws at 
@ service speed of 17 knots, the vessel carries 
257 passengers in one class, 443,000 cubic feet 
of insulated cargo and 145,000 cubic feet of 
general cargo. The p ers are accom- 
modated in comfortable cabins on the bridge 
and upper decks, while the public rooms are 
situated on the promenade deck. There is a 
large and luxuriously equipped lounge for- 
ward and aft of it, on the starboard side of 
the engine casing, is the library and writ 
room. Further aft is a comfortable and well 
furnished smoke room, extending for the full 
width of the house, and a spacious verandah, 
which serves as a dancing space and also 
—_— on to the games deck and swimming 
pool. 

The main propulsion machinery consists of 
two Brown-Doxford oil engines, which are 
designed to burn boiler oil. Both engines 
are six-cylinder units with a diameter of 
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of 14,083 tons. Two Stephen-Doxford oil 
engines, equipped for burning high-viscosity 
fuel and having four cylinders of 670mm bore 
by 2230mm combined stroke, develop a total 
brake horsepower of 9400 to give the vessel a 
service speed of 16 knots. 

The ‘‘ Aureol ” has a well-balanced profile 
with a clipper bow, streamlined funnel, 
single tripod mast stepped aft of the bridge, 
and a well-rounded superstructure which 
avoids any excess of streamlining. Accom- 
modation is provided for 253 first-class and 
100 cabin-class passengers, and is arranged 
on the upper and bridge decks, while there are 
two private suites right forward on the upper 
promenade deck. The public rooms are all 
on the lower promenade deck and all have 
fluorescent lighting. At the after end of the 
upper promenade deck there is a swimming 
pool of generous size, surrounded by an 
ample deck space, with a verandah and 
cocktail bar nearby. As with most modern 
ships, the children have spacious accom- 
modation ; they have their own dining-room 
and playroom on the boat deck, also a deck 
space fitted with a shallow paddling pool. 
The dining-rooms for the first and cabin-class 
passengers are situated on the main deck ; 
both are beautifully furnished and the first- 
class room, which has a seating capacity of 
275, is air conditioned. 


PASSENGER AND CARGO LINERS 


A number of passenger and cargo liners 
for foriegn owners were completed in 1951. 
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Among them were the M.V. “ India,” illus- 
trated in our last issue, built for the East 
Indies service of the Companhia Nacional de 
Navegcao, Portugal, by Bartram and Sons, 
Ltd. The vessel has a length between 
ndiculars of 404ft, a breadth moulded 
of 68ft 94in, a depth moulded to upper deck 
of 37ft, a draught of 25ft 8in, and carries a 
deadweight of 6700 tons. A service speed of 
144 knots is maintained by two sets of 
Doxford two-cycle, opposed-piston oil 
engines, which develop a total of 5000 b.h.p. 
at 136 r.p.m. First-class passengers, sixty 
in number, are accommodated in single and 
two-berth cabins, and there are sixteen 
third-class passengers, while certain ’tween 
decks are specially arranged for the dual 
purpose of carrying passengers or cargo. 
Provision is made in these spaces for accom- 
modating 284 white emigrants or 488 
“Simla” pilgrims, for whom cooking and 
washing facilities are provided in the fore- 
castle. 
The regular passenger and cargo service 
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shafts through single-reduction, double-helical 
gears. The h.p. turbine is of impulse reaction 
design, and the reaction portion is fitted with 
stainless iron blading. Astern power is 
provided by an h.p. impulse wheel, incor- 
porated in the i.p. casing, and an I.p. turbine 
is mounted at the exhaust end of the Lp. 
ahead turbine. Steam is supplied at 430 Ib 
per square inch and 750 deg. Fah. by three 
Babcock and Wilcox oil-fired boilers fitted 
with desuperheaters to give a final steam 
temperature of 600 deg. Fah. A single 
induced draught fan deals with all the waste 
gases. The power for the electrical services 
is supplied by five Allen 390kW diesel 
generators, installed in a separate com- 
partment, two of which act as standby 
generators. 

Built by William Denny and Brothers, 
Ltd., for the Union Steam Ship Company 
of New Zealand’s Pacific Island/New Zealand 
services, the T.S.M.V. ‘‘Tofua’”’ carries a dead- 
weight of 3800 tons on a draught of 21ft 6in. 
The ship, which we illustrated last week, 
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between Gothenborg and London was aug- 
mented with the commissioning of the turbine 
steamship “ Patricia,” which was built by 
Swan, Hunter and Wigham Richardson, Ltd., 
for the Svenska-Lloyd Steamship Company. 
The vessel, which is the largest to be employed 
in the service and is strengthened for naviga- 
tion in ice, has a length between perpen- 
diculars of 415ft 6in by 58ft beam by 31ft 9in 
depth moulded to “B” deck. There is 
accommodation for 408 passengers in three 
classes in comfortable cabins, a fourth class 
in six or eight-berth rooms, and a series of 
well-furnished public rooms. A. single set 
of Parsons steam turbines propel the vessel, 
and the turbines, which consist of three 
stages, drive the propeller shaft through 
single-reduction gearing. Steam is supplied 
by two Babcock and Wilcox integral furnace 
oil-fired, water-tube boilers working under 
forced draught, and designed for a working 
pressure of 450 Ib per square inch and 750 deg. 
Fah. total temperature. Two Cochran 
vertical auxiliary boilers supply low-pressure 
saturated steam for the ship’s services. 

The T.S.S. “Kenya” (Plate 2, January 4th), 
which is the largest vessel in the fleet of the 
British India Steam Navigation Company, 
Ltd., was delivered by Barclay Curle and 
Co., Ltd., in July, and entered her owner’s 
Jast Africa and United Kingdom service. On 
dimensions of 540ft length overall by 71ft 
beam by 38ft' 6in depth, the ship carries 
150 first and 123 tourist-class passengers. 
Both classes have spacious public rooms, 


decorated in the modern manner, and the — 


sports facilities include open-air swimming 
pools. Two sets of triple-expansion turbines, 
built by the Wallsend Slipway and Engineer- 
ing Company, Ltd., drive the propeller 


has a length overall of 390ft 6in, a moulded 
breadth of 54ft 6in, a moulded depth. of 
26ft 6in to “B” deck, and there is accom- 
modation for seventy-three first-class pas- 
sengers, while 200 native deck passengers 
can be carried on coasting voyages. Two 
sets of trunk-piston, two-stroke, seven- 
cylinder Sulzer oil engines propel the ship 
and develop a total power of 5200 b.h.p. 
at 130 rp.m. A _ double-acting pump, 
driven from the connecting rod by a rocking 
lever, supplies scavenge air to each cylinder, 
each of which has a separate fuel pump. 
Starting air is supplied at 450 lb per square 
inch from two receivers, which are charged 
by Weir motor-driven compressors. Elec- 
trical power for the ship’s services is 
supplied by three 300kW" Allen genera- 
tors, driven by Ruston four-stroke diesel 
engines. 

The British India Steam Navigation 
Company, Ltd., took delivery of a number 
of cargo ships, including the “Chakrata,” 
built by Swan, Hunter and Wigham Richard- 
son, Ltd., the “ Changchow,” from Scotts’ 
Shipbuilding and Engineering Company, 
Ltd.; the “ Chakdara,” delivered by Bar- 
clay Curle and Co., Ltd., and the ““Mtwara,” 
constructed by Henry Robb, Ltd. Intended 
for her owner’s East African and Indian 
Services, the ‘“‘ Mtwara” has a length between 
perpendiculars of 280ft by 46ft breadth 
moulded by 19ft 6in depth moulded to the 
upper deck and carries a deadweight of 
1815 tons on a draught of 16ft 0Ogin. The 
ship has a topgallant forecastle, combined 
bridge and poop and has accommodation for 
twenty-six first-class and forty second-class 

assengers, while provision has been made 
or 350 unberthed passengers, for whom 
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portable sleeping platforms are provided 
in the forward ‘tween decks. The speed, 
fully laden, is 15 knots, and the vessel is 
driven by two Kincaid-Polar five-cylinder, 
two-stroke, single-acting diesel engines, each 
developing 2000 b.h.p. at 250 rpm. Elec- 
trical power for the deck machinery and 
other auxiliaries is supplied by three 150kW 
Laurence-Scott generators, driven by 230 
b.h.p., four-cylinder British Polar diesel 
engines. 

The fleet of the Port Line was augmented 
by the addition of ships such as the “ Port 
Nelson,” built by Harland and Wolff, Ltd., 
and illustrated last week in Plate 3. The 
“Port Adelaide,” from R. and W. Hawthorn, 
Leslie and Co., Ltd., and the ‘‘ Port Towns- 
ville,’ delivered by Swan, Hunter and 
Wigham Richardson, Ltd. All three vessels 
are refrigerated and general cargo motor- 
ships, having a length between perpendicu- 
lars of 460ft, a breadth moulded of- 64ft 
6in, a depth moulded to the upper deck of 
41ft 6in, and carry a deadweight of approxi- 
mately 10,700 tons on a draught of about 
28ft 9in. There is accommodation for 
twelve passengers in single and two-berth 
cabins. The “ Port Nelson” is powered by 
@ seven-cylinder, single-acting, two-cycle, 
opposed-piston, Harland-Burmeister and 
Wain oil engine, designed to develop the 
necessary power at 112 r.p.m. The electrical 
power required by the refrigerating plant, 
engine-room auxiliaries, deck machinery and 
galley equipment is supplied by three Allen 
diesel-driven generators, each having an 
output of 295kW, 220V d.c. A Hawthorn- 
Doxford and a Wallsend-Doxford oil engine, 
each developing 7500 b.h.p. at 112 r.p.m., 
were installed in the Tyne-built ships. 

Early in the year the Greenock Dockyard 
Company, Ltd., completed the “Clan 
Sutherland,” for the Clan Line Steamers, 
Ltd., designed to carry a deadweight of 
11,100 tons on a draught of 27ft 11l}in. 
The ship, a photograph of which was re- 
produced in Plate 3, has a length between 
perpendiculars of 476ft by 66ft breadth 
moulded by 40ft 8in depth moulded to the 
upper deck and has five cargo holds and 
twelve cargo *tween deck spaces served by 
a full complement of derricks, including 
two of 32 tons and one of 60 tons capacity. 
John G. Kincaid and Co., Ltd., installed the 
main propelling machinery, which gives the 
ship a sea speed of 164 knots and develops 
9400 s.h.p. at 108 r.p.m. of the propeller, 
and consists of one set of Parsons triple- 
expansion reaction turbines, driving through 
double-reduction interleaved gearing. For 
astern working there is an h.p. impulse wheel 
incorporated in the i-p. casing and an Lp. 
impulse-reaction turbine installed in the 
exhaust casing of the lp. ahead turbine. 
Steam is supplied at 450 lb per square inch 
and 750 deg. Fah. by two single-pass, oil- 
fired Babcock and Wilcox water-tube boilers, 
operating under Howden’s forced draught, 
fitted with integral pattern superheater, 
tubular preheater and a desuperheater in 
the steam drum. From our photograph it 
will be noted that the funnel has been fitted 
with a Centurion’s helmet, in an effort to 
carry waste gases clear of the after deck. 
Three 260kW d.c. Allen generators, driven 
by Ruston and Hornsby four-cycle diesel 
engines, provide the power for the ship’s 
electrical services. 

The ‘Egyptian Prince,” illustrated last 
week on Plate 3, was built by the Burntisland 
Shipbuilding Company, Ltd., to the order 
of the Prince Line for the carriage of citrus 
fruits. There is accommodation for twelve 
passengers and the ship carries a deadweight 
of 4625 tons on a draught of 21ft 7}in and 
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has the following dimensions :—Length over- 
all, 363ft; breadth, 51ft 3in; and depth 
moulded 30ft 9in. The ship is prop:lled by a 
four-cylinder Hawthorn-Doxford oil engine 
of 3300 b.h.p., arranged to burn heavy fuel. 

Another ‘fruit carrier, completed during the 
year, was the M.S. “ Kadoura,” built by J. 
Samuel White and Co., Lid., for French 
owners for the carriage of bananas between 
the Canary Islands, the West Coast of 
Africa and France. The ship, which is of 
combined riveted and welded construction, 
has a length between perpendiculars of 328ft 
by 50ft 6in moulded breadth by 32ft 9}in 
moulded depth to upper deck and carries a 
deadweight of 2520 tons on 20ft 8in draught. 
Two eight-cylinder Burmeister and Wain 
two-stroke diesel engines developing a total of 
6500 b.h.p. at 165 r.p.m. give the ship a 
speed of 17 knots and the electrical load is 
supplied by three 240kW diesel-driven gener- 
ators. The refrigerating plant, supplied by 
J. and E. Hall and Co., Ltd., is designed to 
cool the cargo spaces down to plus 1 deg. 
Cent. and uses Arcton 6 as a refrigerant. 

Among the vessels which joined the fleet 
of Ellerman Lines, Ltd., was the “City of 
Singapore,” illustrated in last week’s is3ue, 
built by Alexander Stephen and Sons, Ltd. 
The ship has a length of 450ft by 61ft 6in 
beam by 32ft 9in depth and carries a dead- 
weight of 10,930 tons, a deep load draught of 
28ft 2in at a sea speed of 14 knots. There 
are five cargo holds, two of which have insu- 
lated main ‘tween decks. A single set of 
Parsons triple-expansion reaction turbines 
drives the ship through single reduction 
gearing and develops about 5500 s.h.p. at a 
propeller speed of 105 r.p.m. The astern 
turbines are both of impulse design. Steam 
for the main engines is supplied at 275 lb 
per square inch and 650 deg. Fah. by two 
Babcock and Wilcox three-pass, oil-fired 
water-tube boilers; each of which has a 
forced draught fan delivering air through 
tubular air heaters. 


Cross-CHANNEL AND CoastTaL SHIpPs 


The Harwich and Zeebrugge train ferry 
service of the British Railways was aug- 
mented with the delivery of the “ Norfolk 
Ferry” (llust-a‘ed on page 109), from 
the yard of John Brown and Co., Ltd., 
and described in THE ENGINEER on 
August 3, 1951. The ship has a length 
between perpendiculars of 380ft, a breadth 
over fenders of 61ft 6in, a depth of 34ft 9in 
to the upper deck, and the train deck, which 
is provided with four lines of track, is 
designed to carry the heaviest locomotive. 
Two sets of Brown-Sulzer six-cylinder trunk 
piston diesel engines developing a total of 
2930 b.h-p. at: 200 r.p.m., give the vessel a 
speed of 13} knots, and the electrical load is 
met by three 125kW generators driven by 
Davey Paxman diesel engines. ioe 

Other vessels which were commissioned 
during the year for the  cross-Channel 
services operated jointly by the British and 
French Railways were the M.V. “ Saint 
Germain,” built by the Elsinore Shipbuilding 
and Engineering Company for the French 
Ministry of Marine for the Dover to Dunkirk 
service, details of which were published in 
our issues of September 14 and November 2, 
1951. The “ Céte d’Azur,” described in pur 
issue of October 12, 1951, entered the Dover 
to Calais service in August, the ship having 
@ length overall of 365ft, a displacement of 
3012 tons, and being propelled by two sets 
of geared turbines which develop 22,000 i.h.p. 
to give the vessel a speed of 24 knots. The 
fifth vessel of the post-war building pro- 
gramme of the Isle of Man Steam Packet 
Company, Ltd., “ Mona’s Isle,” was com- 
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pleted by Cammell Laird and Co., Ltd. A 
total of 2300 passengers can be carried and 
the ship has the following dimensions :— 
Length between diculars, 325ft ; 
breadth, 47ft, and depth to shelter deck, 
26ft. The propulsion machinery consists 
of two sets of Parsons single-reduction 
geared turbines taking steam at 250 lb per 
square inch from three Babcock and Wilcox 
oil-fired, water-tube boilers operating on the 
closed stokehold system. 

Among the short sea traders and coasters 
completed during 1951 was the “ Cavallo,” 
built by Henry Robb, Ltd., for the Ellerman’s 
Wilson Line’s Mediterranean or Scandinavian 
service. The ship, illustrated in las: week’s 
issue, has a length between perpendiculars 
of 290ft by 48ft 6in beam by 28ft 3in depth 
to shelter deck and carries a deadweight 
of 3000 tons on 19ft 6in dyaught at a service 
speed of 13 knots. There is accommodation 
for twelve passengers and one of the holds, 
which is insulated, can carry cargo down to 
0 deg. Fah. The main machinery consists 
of two eight-cylinder, two-stroke British 
Polar diesel engines, each rated to develop 
1520 b.h.p. at 300 r.p.m., driving a single 
propeller shaft at 145 r.p.m. through Vulcan 
hydraulic couplings and a single-reduction 
twin-pinion single-wheel gearbox. Auxiliary 
power is supplied by three 185kW diesel- 
driven British Polar generating sets. 

The Constantine Shipping Company, Ltd., 
took delivery of the motorship “ Copsewood ” 
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from the Burntisland Shipbuilding Com 
Ltd., and the ship, which has a raised pe 
deck, carries a deadweight of 1675 tons on 
15ft 8in draught. The length between per. 
pendiculars is 214ft 6in, the breadth 35ft 4in 
the depth 16ft and there are three holds, 
which have portable wooden div'd'ng bulk. 
heads. A four-cylinder British Polar two. 
cycle, trunk-piston, airless-injection diese] 
engine of 640 b.h.p. at 250 r.p.m. drives the 
vessel and is fitted aft. 

F. T. Everard and Sons, Ltd., put into 
service the motorship “Speciality,” built 
by the Grangemouth Dockyard Company 
Ltd.; it is the first of a class of six 
such ships. The ship has a length between 
perpendiculars of 225ft by 37ft 10in beam by 
16ft depth to upper deck, and a deadweight 
of 1850 tons. Main propulsion is by a four. 
cylinder Sirron single-acting, two-stroke 
diesel engine of 800 b.h.p. at 250 rpm, 
giving the vessel a speed of 10 knots. 

A smaller coaster, the “ Western Coast,” 
was completed for Coast Lines, Ltd., by 
the Goole Shipbuilding and Repairing Com. 
pany, Ltd., and the ship, which has three 
holds and machinery aft, carries a deadweight 
of 1235 tons on the following dimensions :— 
Length between rpendiculars, 220ft; 
breadth, 35ft; depth to shelter deck, 21ft, 
The ship, which has a speed of 12 knots, is 
propelled by a seven-cylinder British Polar 
diese] engine developing 1140 b.h.p. at 250 
r.p.m. 


(To be continued) 


Coal in 1951 


By Sir R. A. 8. REDMAYNE, K.C.B., M.I.C.E. 
No. I—(Coneluded from page 53, January 11th) 


CONSUMERS AND CONSUMERS’ COUNCILS 
T there is some risk of another coal 

crisis in Britain during the winter of 1951-52 
is indicated in the annual reports of the 
“ Industrial Coal Consumers’ Councils ” and 
the Domestic Coal Consumers’ Councils, 
published on July 18th last. After the 
experience of the previous winter, the 
Industrial Council’s suggestion, that if it 
should be necessary to import coal again 
this year, it should be done during the 
summer before a crisis arises, not left to 
the winter months owing to the increased 
difficulty of transport, must receive uni- 
versal agreement. As. to the principle of 
pricing adopted by the Coal Board in the 
recent revision of the schedules for house- 
hold coal, the Domestic Council approved 
the new scheme believing that, generally, 
it is welcome to consumers. The Industrial 
Council, however, considered that, whatever 
course is adopted for zoning prices in relation 
to supplies of coal to domestic markets, 

josals as to zoning in respect of industrial 

should be considered with the utmost 
caution. Zoning may, perhaps, be applicable 
for domestic coals, but if transport costs 
were averaged over the whole country, or 
everm over large areas, ip might be 
inflicted on industrialists who were influenced 
by relatively low transport costs in placing 
their works in or near to coalfield areas. 

Mr. P. A. Sanders, president of the Com- 
bustion ineeri Association, when 
addressing 300 industrialists. from all parts 
of the country in London on October. 9th 


last, said that the fuel and power position ° 
he? And 


was “ one of im ing catastrophe.” 
Mr. Noel foke’ the Miniter of Fuel and 


Power, at the same meeting, informed the 
conference that inland coal consumption had 
increased from 174 million tons in 1932 to 


202 million tons in 1938, and was now running 
at the rate of 210 million tons per annum, 
although less coal was going to the house- 
holder than in 1938. He said, also, that of 
the potential heat and power in our coal 
we used about 18 per cent, while 82 per cent 
was lost. 


IMPORTATION OF CoaL FROM ABROAD 


During the opening weeks of 1951 we were 
importing coal to make good our deficiency 
in production from our own collieries in 
order to meet our pressing requirements and 
to build up stocks for gasworks in the London 
area. It was learned through the Press of 
October 22nd that the Government will pay 
more than £500,000 worth of dollars to 
American shipowners this winter for bringing 
120,000 tons of coal from India to Britain. 
The first shipment was expected in the 
Thames this December. The cost of shipping 
this coal-is 13 dollars, or about 92s. per ton 
freightage. Up to 120s. a. ton, we are 
fufraed: was offered to British shipping 
firms to carry the coal from Calcutta to 
London without there being any takers. 
The price paid for the coal has not been 
disclosed by the N.C.B., but the cost in 
India is believed to be about £3 per ton, so 
with freightage the total cost will amount to 
nearly £8 per ton, or about 10s. per ton 
dearer than if the coal had been bought 
in America, as coal can be bought for 
about £3 per ton, which, with freightage 
at £4 5s., would make the cost up to 
£7 53. @ ton. ; 


Deciinz 1x Manpowzr aT THE Mrxzs 


The number of persons: employed at. the 
collieries has always been subject to a good 
deal of variation, being chiefly dependent 


on the state of the coal-mining industry. 
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When trade was brisk and wages high in 
the industry men flocked into the mines, 
and “once @ miner always a miner” was 
a true saying in early days. Never was 
the average wage rate of miners higher than 
at present, yet we witness a decline in the 
number of persons employed at the collieries. 
The reason tor this is difficult to comprehend; 
certainly wage rates are higher now in all 
branches of industry than previously, but 
not as high as at the mines, except in very 
few cases. There used to be a drift of workers 
from agriculture to coal-mining in the last 
ceniury, and even in this present one, when 
agricultural workers were in receipt of such 
low wages as then obtained, but that has 
ceased since the present considerable rise 
in their remuneration. 

The number of workers at the collieries 
during the last few years has been as follows : 
NOOR! sia sha ated sites +» 697,000 
1947 A are --» 711,000 
1948 -.. 724,000 
1949 . 720,000 
1950 cris ends cennes nae . 697,000 

Mr. Geoffrey Lloyd, the new Minister of 
Fuel and Power, speaking in the House of 
Commons on November 8ih, said that he 
was advised that in the next twelve months 
the manpower at the mines would fall by 
10,000. ‘* The country,” he added, “faced a 
dangerous prorpect of overall coal supplies, 
and an actively critical position in the sphere 
of house coal.” He poinied to the fact that 
in the six winter months the country con- 
sumed about 10 mullion tons of coal more 
than could be produced and tran:ported 
during that period. 

In order to make good the deficiency in 
manpower, the Coal Board decided to employ 
foreign workers and get the willing accep- 
tance of the miners to their working at and 
in those mines where there is a shortage. 
Sir William Lawther, the President of the 
Miners’ Union, said at the Conference held 
at York on January 17, 1951: “If these 
foreign workers have the skill or will to 
work there are jobs for them.” But it is 
questionable how many of these foreigners 
will have had experience in coal-mining, 
especially if they come from Italy. They 
can, of course, be employed on jobs away 
from the coal face, and +o relieve others who 
have the necessary experience at present 
employed on the roadways for the work of 
gelling coal. 

We were informed through the daily press 
in February, 1961, that the British labour 
attaché in Rome was ing for the 
recruitment of ltalian labour for the British 
collieries and the subject was a matter of 
discussion by ministers in March last. 
Signor de Gasperi, the Italian Prime Minister, 
having given a promise on March 14th of 
help to alleviate Italy’s problim of surplus 
manpower. One of the directions in which 
this help might be given being in respect of 
making good, to some extent, the deficiency 
at our mines. 


Miners’ EARNINGS 


The average weekly earnings, in cash and 
allowances in kind, during the last quarter 
of 1950 and the first three quarters of 1951 
were as follows :— 

Under- All 


ground Surface workers 
£ead €sd 28.4 
Last quarter, 1950 ... 10 45 779 911 7 
First quarter, 1951 ... 1017 8 8 0 2 10 4 8 
Second quarter, 1951... 1012 7 71711 10 0 2 
Third quarter, 1951... 917 1 78 1.9 6421 


The wage increase awarded in September, 
1950, put the price of coal up by Is. 5d. per 
ton. 

On January 11, 1951, at a meeting between 
the National. Coal Board and the Executive 
of the Netional Union of Mine Workers an 
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agreement (which was ratified at the dele- 
gate conference at York later in the same 
week) was come to whereby the wages of 
day-wage men, craftsmen and winding 
enginemen were to be increased; but the 
Coal Board refused the Union’s request for 
@ second week’s annual holiday with pay 
for the year 1951 because of the loss of 
output which would be entailed thereby. 
It agreed, in principle, to the establishment 
of a pension scheme in the industry, the 
Board undertaking to contribute £2 million 
to the fund for the " 

It was decided at this meeting, which 
lasted for nearly seven hours, that the Board 
and the Miners’ Union would co-operate in 
efforts to ensure the regular clearing of the 
coal faces and completion of the cycle of 
operations in pits every twenty-four hours ; 
face workers would be urged to work as 
much overtime as might be necessary for 
the purpose ; and collieries where an extia 
half-hour was worked on week-days instead 
of the extra shift on Saturdays would be 
asked to change over to regular Saturday 
working, or to work on alternate Saturdays 
in addition to the extra half-hours on other 
days. 

The new wage rates provided for an 
increase of 1s. 2d. a shift for adult day-wage 
men working underground, and the “ ceiling ” 
rate also to be raised by 1s. 2d., which meant 
that the weekly minimum for these workers 
was increased by 7s. to £6 7s. (as a@ man 
working for five shifts is paid as if for six). 
The result of the raising of the “ ceiling ” 
rate is that men receiving wages above the 
minimum also benefit by the increase unless 
their present wages with the addition of the 
1s. 2d. exceed the new maximum. The latter 
workers receive merely enough to bring their 
rates up to the new “ceiling.” Adult day- 
wage men working on the surface received 
increases of 10d. a shift, and their “ ceiling ” 
was also increased by 10d. The national 
weekly maximum for these men was in- 
creased by 5s. to £5 10s. Current rates for 
juvenile workers, whether working under- 
ground or on the surface, were increased by 
10d. a shift up to the new adult weekly 
minimum rates. The weekly minimum rates 
of these workers was raised by 5s. The 
national shift rates for craftsmen in grade 1 
(skilled) and grade 2 (semi-skilled) was in- 
creased by 23. The addition of 2s. 6d. for 
working underground was raised to 2s. 10d. 
The winding enginemen’s shift rates were 
increased by 2s. to 283. Their national 
minimum shift rate was increased to 25s. 
Prior to these increases their rates ranged 
from 22s. 4d. to 26s. a shift. 

The majority of the 400,000 workers on 
day-wage rates benefited by this agreement. 

On October 10th last, the National Union 
of Mine Workers applied for an increase in 
national minimum rates of £1 per week for 
surface workers and £1 3s. for underground 
day-wage men, and 3s. a shift for piece- 
workers. If the claims were conceded in full 
the national minimum rates would be raised 
to £6 10s. a week on the surface and to £7 10s. 
a week underground. It is estimated that 
the additions involved would cost at least £35 
million a year. On October 11th the 
executive of the National Union of Mine 
Workers finally approved a draft pension 
scheme for mine workers, and it was inti- 
mated that an agreement with the National 
Coal Board would shortly be signed, which 
would, it was hoped, come into operation in 
1954. The scheme provides for pensions 
ranging from 10s. to £1 10s. a week, according 
to lengih of service. Underground workers 
will contribute 1s. 6d. a week and surface 
workers ls. 3d. a week. The Board’s contri- 
bution is 2s..a week for. each underground 
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contributor and 1s. 8d. per week for each 
surface contributor. For good attendance 
additional benefits can be obtained. Work- 
men absent from work owing to accident or 
sickness will not lose benefit. This is a 
welcome, desirable and bencficial introduc- 
tion to the mining industry ; but, though no 
defined pension scheme existed whilst the 
collieries were worked by private enterprise, 
aged miners were in many instances taken 
care of when past work. 

It was intimated in the Press of November 
28th that the National Coal Board and the 
executive of the National Union of Mine 
Workers had come to an agreement respecting 
the miners’. application for an increase in 
wages, which a special delegate meeting of 
the National Union held on December 7th 
was asked to ratify. The terms, it is under- 
stood, consisted of an increase in minimum 
rates for underground workers of 13s. 6d. 
to £7 Os. 6d. a week, and for surface workers 
lls. 6d, to £6 1s. 6d. a week—the advances 
to apply to women and boys also. 

Pieceworkers would receive an increase of 
23. 3d. a shift. The new minimum terms 
apply as from December Ist. 

It is estimated that the advances named 
would cost the Board between £18 and £20 
million and, in view of this and any other 
heavy commitments, e.g., £5 million for the 
new pension fund, higher railway freight 
charges and other charges and costs, the 
Government gave permission to raise the 
pi-head price of coal by an average of 5s. 
per ton. 


ABSENTEEISM 


It is too early at the time of writing to 
know precisely what the average percentage 
of absenteeism has been over the whole of the 
past year, but the figures for the year 1950 
are available, which, compared with the year 
1949, were as follows :— 


1950 1949 
All workers 11-96 ... 12-34 
Face worker 14-51 14-94 


The late Minister of Fuel and Power (Mr. 
Noel-Baker), speaking in the House of 
Commons on February Ist last, said: “ Of 
the 11-96 per cent last year, 7 per cent was 
due to sickness and accident. One day’s 
absence a month meant 4-3 per cent, almost 
all the rest.” But to allow 7 per cent for 
sickness and accident seems to be an 
abnormally high figure, seeing that the total 
average for the year 1938—-sickness, accident 
and voluntary absenteeism—amounted to 
only 6-8 per cent ! 


HEALTH AND SAFETY 


The statistics as to number of persons 
killed and seriously injured during the past 
year have not yet been issued, but those for 
the year 1950 are available, which, compared 
with those for 1949, were as follows :— 


1950 1949 
Killed Injured Killed Injured — 


From explosions... ... @cs. SB 4 .- 8 
From falls of ground ... 186 ... 716 ... 238 ... 792 
From haulage accidents 92... 516... 109... 483 
From other under- : 
ground accidents ... 163 ... 552... 59... 640 
On the surface... ... 46... 197... 50... 223 
EE ek a den: hen 492 ... 2019 ... 460 ... 2180 


It will be observed that falls of ground 
continued to be the chief cause of death 
and serious injury. 

The report on the inquiry held by the 
Chief Inspector of Mines, Sir Andrew Bryan, 
on the Knockshinnock mine disaster, which 
occurred in Ayrshire in 1950, was issued on 
March 14th last. He found that “the field 
concerned had been visited on several 
occasions by officials, but they were misled 
as. to the true nature and character of the 
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ground by its superficial appearance, due 
to the limited effect of the field drainage 
system,” and, he continued: “A proper 
examination of the nature and character of 
the ground in the field was not made by the 
colliery management, nor by the planning 
engineers at any time, either before the No. 5 
heading approached the surface or after the 
heading had reached the outcrop beneath 
the superficial surface deposits.” And he 
made certain recommendations to provide 
against the occurrence of a similar disaster 
in the future. 

In May last a disastrous explosion occurred 
at Easington Colliery in the County of 
Durham in which eighty-three persons lost 
their lives. This disaster is now the subject 
of an official inquiry being conducted by the 
Chief Inspector of Mines. 

Owing to the translation of Sir Andrew 
Bryan to the National Coal Board, the 
Minister of Fuel and Power, it was announced 
in the Press of July 27, 1951, had appointed 
Mr. H. C. W. Roberts to be H.M. Chief 
Inspector of Mines with effect from 
August Ist. Mr. Roberts had previously 
been the Deputy Chief Inspector. 


THe NationaL Coat Boarp 


During the past year the National Coal 
Board has undergone considerable change in 
personnel. It had suffered a t loss on 
February 24th by the death of Sir Arthur 
Street, G.C.B., K.B.E., C.M.G., C.LE., M.C., 
who had been its deputy chairman since its 
incorporation. Though not previously con- 
cerned with mining matters—being a Civil 
Servant, largely at one time associated with 
the Ministry of Agriculture, he had also 
been Deputy Under-Secretary of State for 
Air—he had a flair for organisation and was a 
man of great energy and capacity for work. 
The Board had been further depleted by the 
resignation, late in 1950, of Sir Eric Young, 
the only mining engineer on the Board since 
Sir Charles Reid’s relinquishment of office. 
Finally, Lord Hyndley, the chairman of 
the Board from its commencement, retired 
therefrom on July 31st last, being succeeded 
in that office by Sir Hubert Houldsworth, 
K.C., who had been chairman of the East 
Midland Division of the Coal Board since 
its formation. - The Board was further 
strengthened by three other excellent 
appointments. Mr. W. J. Drummond, 
who, with Sir Eric Coates, becomes deputy 
chairman of the Board, is an able and expe- 
rienced mining engineer, as is also Sir 
Andrew Bryan, who, besides his knowledge 
of the coal-mining industry as H.M. Chief 
Inspector of Mines, has had wide practical 
experience as a colliery. manager and manag- 
ing director of collieries. These three 
appointments dated from August 1, 1951. 
So the Board now comprises : 

Full-time members: Sir Hubert Houlds- 
worth (chairman), Sir Eric Coates, Mr. W. J. 
Drumniond (deputy chairmen), Mr. W. E. 
Edwards, Sir Charles Ellis, Sir Geoffrey 
Vickers, Sir Andrew Bryan. 

Part-time members: Mr. J. H. Hambro, 
Sir Geoffrey Heyworth, Mr. Gavin Martin, 
Sir Godfrey Mitchell, Alderman‘Sidney Jones. 

Commenting on the Coal Board changes, 
The Times, in a leading article in its issue of 
July 3rd, correctly asserted that the first 
Board had to deal with difficulties of organ- 
isation to which far too little thought had 
been given by those who introduced 
nationalisation. ‘‘The country,” it added, 
“has only just escaped a serious crisis by 
reducing coal exports drastically and bringing 
in coal from America. As things are going, 
it is likely that coal will often be scarce with 
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the result that restraints on its use will have 
to be imposed periodically,” and continued : 
“The chief task of the new Board will be to 
relieve the country of this fear.” 

It was announced in the Press of November 
24th that the Earl Balfour had resigned 
from the office of chairman of the Scottish 
Divisional Coal Board with effect from 
December 31st, as he is to take up another 
appointment outside the Coal Board, but 
at the request of the N.C.B. he has agreed to 
remain on the Divisional Board as a part- 
time director. 

Up to November 24th two other vacancies 
in the chairmanship of divisional boards 
remained to be filled, namely, that of East 
Midlands, vacated by Sir Hubert Houlds- 
worth’s promotion to the chairmanship of 
the N.C.B., and that of the South-Western 
Division, due to-the resignation of Mr. G. E. 
Aaron Thomas. 

There was published on June 14th last a 
pamphlet entitled Structure and Control of 
the Coal Industry, by Colonel C. G. Lancaster, 
M.P., in association with Sir Charles Reid 
and Sir Eric Young, the two latter having 
been former members of the National Coal 
Board. It is deserving of careful study 
and consideration by all interested in the 
welfare of this great industry. Amongst 
other aspects referred to, it would appear that 
advance in the use of better methods and 
new labour-saving machines is held up by a 
bad wage structure and by a top-heavy 
organisation. As The Times remarked in 
allusion to this pamphlet, “decision and 
action are the qualities that will be looked 
for from the new Board.” One feels that the 
Board should confine itself to matters of 
broad policy and financial control, leaving 
the districts free to e their own affairs 
as far as possible and practicable. 


SomE COLLIERY DEVELOPMENTS 


On July 16th the National Coal Board 
announced its approval of a project for the 
opening out and development of a new 
anthracite colliery in the Gwendraeth Valley 
in the No. 1 (Swansea) area of the South- 
Western Division at a cost of £7,500,000. 
It will be located at Cynheidre, about 
5 miles north of Llanelly, and is to be designed 
for an output of 1 million tons of saleable 
anthracite per annum. This project is the 
outcome of the results obtained by a boring 
to the depth of 2550ft at Sylen. Workable 
reserves of coal in the seven seams are esti- 
mated at over 100 million tons. All the 
seams to be worked are within 750 yards of 
the surface. 

“ Horizon” mi will be practised as 
at the Nantgarw Colliery, Llanharan. The 
system of working will be “advancing 
longwall,’”’ wherever practicable, and the 
haulage will be locomotives and mine cars. 
The power will be all-electric. When fully 
developed the colliery should provide employ- 
ment for about 3450 men. 

On April 5th last, Mr. G. C. Payne, the 
Production Manager No. 3 Area, North- 
Eastern Division, N.C.B., gave an account 
of the proposals now in active progress for a 
combined mine in Yorkshire, whereby the 
output from Kilnhurst and Wath Main 
collieries will be conveyed by underground 
locomotive roads to two winding shafts at 
Manvers Main Colliery. At Manvers Main a 
central coal preparation plant is to be erected 
capable of dealing with 1200 tons an hour— 
that is to say, to treat the output from the 
three collieries. Additionally, the output 
from Barnburgh Main Colliery, concentrated 
at one shaft, is to be tr overland 
to the central plant. It is anticipated that 
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improved efficiency will be obtained by 
this combination, resulting in an increage 
in output per manshift- from 25-6 cwt to 
38-1 cwt. This is, I believe, the first occasion 
on which a “combined” mine is bej 
established in Great Britain, although exten. 
sively developed on the Continent. The 
paper read by Mr. Payne is published in the 
Trans. I.M.E., and is well worth study, ag 
is the discussion which followed thereon. 


UsE OF METHANE 


Another interesting paper in the same 
number of the J'ransactions is that by Mr, 
S. J. Young, the Assistant Mining Agent, 
No. 5 (North Wales) Area, N.W. Division, 
on the utilisation of methane as a boiler 
fuel at Point of Ayre Colliery. The author 
of this paper states : ‘‘ It was always realised 
that the methane in the ventilating current 
which discharged to atmosphere for many 
years represented an enormous waste of fuel, 
In its pure state methane has a thermal 
value of about 1000 B.Th.U. per cubic foot. 
Analyses of gas samples recently taken at 
Point of Ayre bore-holes have shown 97-3 to 
99-2 per cent of methane.” One emission 
at its peak yielded nearly 3,000,000ft a day, 
and averaged 700 cubic feet per minute over 
a period of four years, which is equivalent to 
30 tons of coal a day. On April 22, 1950, 
the whole of the gas emission from the pit 
was connected to the gas plant which had 
been devised to fuel No. 1 boiler, and up to 
November 22, 1950, six boilers were being 
gas fired which would normally have required 
300 tons of coal a week, the resultant figures 
for December, 1950, showing a saving of 
2s. 3d. to 2s. 6d. per ton on power costs. 

It would seem that other “gassy” 
collieries might investigate the subject with 
a view to seeing whether a similar develop- 
ment is practicable thereat. 


LEGISLATION 


The Coal Industry Act, 1951, which 
received the Royal Assent on July 3rd 
extends the power of the Minister of Fuel 
and Power to make advances to the National 
Coal Board for capital purposes and enables 
him to extend the temporary borrowing 
powers of the Board. It also adjusts the 
amount of compensation apportioned by the 
Central Valuation Board to Cannock Chase 
and South Staffordshire Valuation Districts 
under Section 12 of the Coal Industry 
Nationalisation Act, 1946. 

A Private Member’s Bill entitled the Coal 
Industry (Improvement of Safety, &c., 
Regulations) Bill was read for the first time 
in the House of Commons on July 10th. 
This Bill provides for the making of new and 
improved general regulations under the Coal 
Mines Act, 1911, and the Coal Industry Act, 
1949, relating to the safety and health of 
persons employed in and about the mines 
under these Acts, the management of these 
mines and other matters. 

The Ministry of Works issued a special 
report relative to subsidence, which describes 
methods of working which give rise to mining 
subsidence and gives detailed information as 
to how houses can be made more resistant 
to mining movements by simple changes in 
normal design and construction. The Minister 
of Local Government and Planning has 
issued a circular dealing with certain aspects 
of the Coal Mining (Subsidence) Act, 1950. 
It will be remembered that this Act required 
the National Coal Board to carry out or pay 
for the repair of structural damage (evidence 
of which first appeared on or after January 1, 
1947) due to coal-mining subsidence to 
dwelling-houses having a rateable value of 
£32 (in Scotland £52) or less. This circular 
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deals with the application of the provisions 
of the Act which concern local authorities. 


GASIFICATION OF COAL 


On February 19, 1951, Mr. P. L. Noel- 
Baker, the Minister of Fuel and Power, in 
reply to a question in the House of Commons, 
said that his Scientific Advisory Council had 
assessed the results of the experiments in the 
underground gasification of coal being carried 
out at Newman Spinney, near Chesterfield, 
and had recommended an expansion of the 
work there and experimentation in other coal- 
felds with differing geological character- 
istics. This was now being planned accord- 
ingly and the National Coal Board was 
actively co-operating in the programme of 
work. The Minister stated later at a Press 
conference that if a small proportion of coal 
that could not be obtainable by ordinary 
mining methods could be used by under- 

und gasification it might be of immense 
help, particularly in the generation of elec- 
trical energy. If the experiments were 
successful it might be possible to apply the 
same process to abandoned mines where there 
were great quantities of coal which it was no 
longer economical to work, but which might 
be usable by this new technique. 

Dr. H. Roxbee Cox, Chief Scientist to the 
Ministry of Fuel and Power, said the first 
trial system was prepared by drilling two 
vertical bore-holes 50ft apart, giving access to 
a third bore-hole drilled nearly horizontally 
75ft underground in the coal. The coal seam 
was ignited in July, 1950, and had been pro- 
ducing gas ever since. For several months 
gas suitable for use in gas turbines had been 
produced, though the quality had deterio- 
rated lately. A second and larger bore- 
hole had been prepared by similar 
methods ready for gasification during the 
current year. 

Because of the difficulties created by hori- 
zontal drilling, a system was used which 
applied high-pressure air through vertical 
bore-holes reaching to below the top of the 
coal. The pressure slightly lifted, it was 
asserted (though this strikes one as doubtful), 
the overlying strata and allowed the air to 
pass through the coal between bore-holes 33ft 
apart. Gasification had been proceeding in 
this system for four months. About £50,000 
had so far been spent on the experiments. 

The National Coal Board, the conference 
was informed, was carrying out a survey 
looking at fields which might be suitable 
geologically for further experiment. 


COMPENSATION TO COLLIERY COMPANIES 


It was intimated in the Press of June 16th 
last that a third issue of 34 Per Cent Treasury 
stock, 1977-80, in partial compensation for 
the take-over of colliery companies under the 
Coal Industry Nationalisation Act, was made 
7 hy Treasury on June 15th at a price 
of 94. 

This means that £100 nominal of the stock 
was issued for every £94 due. The amount 
of this re-issue was about £20 million. 

Two previous issues of the 1977-80 stock 
were made on June 15 and December 15, 
1950, to a total of £46 million, so that the 
amount of this stock in issue is raised to £66 
million. ; 

The most striking difference between the 
latest issue and those made previously is in 
the price. The year before companies 
participating in the issue received £100 stock 
for every £100 due, while six months prior 
to this latest issue the payment was on the 
basis of £100 of stock for every £103 due in 
compensation. 
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Man-Made Rain 
(By Our American Correspondent) 


THE possibility of human control of rain- 
fall continues to be a very controversial 
subject of discussion with American meteoro- 
logists and engineers. After attracting 
considerable attention last year by engaging 
the services of Dr. Wallace Howell of Har- 
vard University, one of the more prominent 
of American ‘ rainmakers,”’ the City of 
New York has now decided to discontinue 
efforts to fill its water reservoirs by “ seed- 
ing” clouds with “dry ice” or sending up 
fumes of silver iodide and so bringing down 
rain in accordance with the principles 
established by Dr. Irving Langmuir, Vincent 
J. Schaefer and Bernard Vonnegut, of the 
General Electric Research Laboratories. The 
optimistic West of the United States seems 
to be of a different mind. There several 
hundred rainmakers have collected and are 
continuing to collect millions of dollars 
from ranchers, farmers, power companies, 
chambers of commerce and local govern- 
ments. Ironically, both the Kansas floods 
and the droughts of Arizona and New Mexico 
last summer were attributed by many to 
the rainmakers. Is the method of seeding 
clouds with “dry ice’ or with silver iodide 
fumes to be considered successful ? Or is it 
merely a coincidence that rain or snow some- 
times falls after clouds have been seeded ? 
The American Meteorological Society, in a 
cautious analysis of what Dr. Langmuir 
and his colleagues have done, believes that 
cloud-seeding has its merits, but that more 
research is needed. Recently Dr. Ferguson 
Hall, a Government meteorologist, told 
the New York Academy of Sciences what the 
United Staves Weather Bureau thinks of 
cloud-seeding. 

It will be recalled that cloud-seeding is 
based on the theory that raindrops and 
snowflakes originate as minute ice crystals 
in a cloud of super-cooled droplets and that 
they draw to themselves the liquid water 
in the cloud. Subsequent growth is the 
result of collisions of these minute ice 
erystals with one another and with cloud 
droplets. In other words, raindrops or snow 
crystals will not form in the absence of 
nuclei. “Dry ice” and silver iodide provide 
such nuclei. Apparently it is impossible, 
as yet, to predict the results of cloud- 
seeding. In Dr. Hall’s opinion, “some of 
the more useful aspects of cloud-seeding, 
such as producing large holes in cloud decks 
or laying down substantial rainfall, have 
not been definitely established.” Isolated 
tests are to him no final proof of success in 
cloud-seeding. ‘‘ There still has been no 
systematic study of the possibility of creating 
large openings in layers of clouds,” he says. 
But he does admit that ‘‘ seeding will initiate 
the process in certain non-raining clouds.” 
Clouds which would not rain naturally 
usually contain insignificant amounts of 
moisture. 

Both the silver iodide and the “dry ice” 
method of cloud-seeding have now been 
covered by American patents. Following 
the grant of U.S. Patent No. 2,527,230 in 
October, 1950, relating to the formation of 
ice crystals in super-cooled clouds of water 
vapour by the broadcast seeding on such 
clouds of minute crystals of silver iodide 
and other crystals which have a_hemi- 
morphic hexagonal crystal structure similar 
to that of ice, the U.S. Patent Office has now 
issued Patent No. 2,570,867, which is con- 
cerned with the “dry ice” system of seed- 
ing. It allows a claim relating to “the 
method of producing rain from a natural 
atmospheric cloud which is super-cooled 
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to a temperature below 0 deg. Cent. and 
which comprises a mass of suspended super- 
cooled water droplets over an area having a 
temperature at least equal to that required 
to melt snow crystals, which method com- 
prises initiating ice crystal formation by 
introducing into said mass particles of solid 
carbon dioxide, whereby the temperature 
of part of said mass is reduced to below 39 
deg. Cent. and myriads of ice crystals are 
formed and are precipitated as rain upon 
falling into the above-freezing atmosphere 
underneath the said atmospheric cloud.” 
Dr. Langmuir and his associates have been 
experimenting with both “dry ice” and 
silver iodide crystals on behalf of the United 
States Army. One object of “ Project 
Cirrus,” as the undertaking is called, is 
to clear an airfield of fog, so that aircraft 
can take off and land with safety. If it is 
not certain that seeding can produce large 
holes in clouds it is equally uncertain that 
it can produce them in fog, “If the larger 
clouds are taken for experiment,” remarks 
Dr. Hall, “it is found that they are quite 
often precipitating naturally or about ready 
to precipitate.” It is hard to decide whether 
any rain which falls is natural or the conse- 
quence of seeding. ‘Tests with silver 
iodide ground generators are even more 
difficult since we have no exact knowledge 
of the rate at which the smoke diffuses into 
the upper air or as to the drift of the sub- 
stance downward from the generator. Thus, 
we hardly know where to look for any 
results.” In conclusion, he informs us that 
it is the opinion of the Weather Bureau 
that in spite of rather discouraging results 
of most of the field tests, it is likely that 
cloud-seeding has some effect on precipita- 
tion, but the effects are bound to be modest 
since it is so difficult to detect them. 





Cathode-Ray Tubes for Colour 
Television 


(By Our American Correspondent) 


INTERESTING details of the research 
work undertaken by members of the R.C.A. 
Laboratories Division of Princeton, New Jersey, 
in connection with the development of colour 
television cathode-ray tubes, or “‘ kinescopes,”’ 
have now been released by the Radio Corpora- 
tion of America. It will be recalled that early 
work in this field essentially was based on the 
use of mechanical scanning methods. This 
work reached a climax when, in 1940, the field 
sequential colour television system, using @ 
rotating colour disc, was. demonstrated. 
Although the colour-dise method, by adding 
the cathode-ray tube, eliminated some of the 
more complex moving parts of the mechanical 
scanning system, there were inherent limitations 
in reproduction, such as the inability to provide 
colour sequences at a sufficiently rapid rate 
for other than frame or field-sequential 
methods and the inherently small picture which 
resulted from any practical direct-view receiver. 
Recognition of these limitations stimulated 
efforts toward electronic solutions. Work in 
this direction by the Radio Corporation of 
America led, early in 1940, to a demonstration 
to the United States Federal Communications 
Commission of colour reproduction, using 
three optically-superimposed images from three 
cathode-ray tubes, thereby eliminating all 
moving parts. By 1942, J. L. Baird, in England, 
also demonstrated all-electronic colour pic- 
tures, but by means of a single cathode-ray 
tube producing two adjacent images, optically 
combined to give a two-colour effect. His 
British Patent No. 562,168, of 1943, indicated 
more ingenious tube designs. One of these, 
using a two-sided phosphorus screen for a two- 
colour picture, was actually demonstrated in 
principle by Baird in 1944. At the same time 
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he described a more complex tube suitable for 
three colours. 

Engimeers of the Radio Corporation of 
America also contunued to study the single- 
tube colour reproducer during this perwd, 
but it was not unui after the last war that 
such facvors as umproved high-voltage and 
denecting systems, metal kinescopes, &c., pro- 
vided the key to some of the problems which 
had. been encountered. As a result of this 
progress, it finaly became possibie, early in 
l¥ev, to demonsirate @ satusiactory and prac- 
ticabie singie-tube, three-colour reproducer for 
home recepuon. 

Tne Kauio Corporation of America requires 
that any satisfacvory colour television repro- 
ducer should have a high-lght brightness and a 
resolution equal to or exceeding Usat achieved 
in the present American 62v-lune biack-and- 
white television system, and should have a 
large-area, three-coiour fideuty which encom- 
passes the major part of the “ horseshoe” 
area of the chromaucity diagram, established 
by the Internaweonal Commussion of illumuina- 
tuon. Among the various cathode-ray tube 
desgns mvestigated by the K.C.A. Labora- 
tories, one cvulour-kinescope method, which 
requires the beam to be accurately positioned 
@t all times durmg scanning on a screen of 
adjacent sub-elemental culour phosphorus areas, 
proved to have practical disadvantages. In 
a@ second method, using @ similar kinescope, 
the beam position conuruls the colour signal ; 
although accurate scanning is not required, 
some of the disadvantages were found to be 
the same. A third method, which uses adjacent 
compieve picture umages, opticaily combined, 
has lttle to offer over the use of three separate- 
colour tubes. A phosphorus-screen, whose 
colour can be changed by a difference in elec- 
tron-beam velocity or current density, has 
attractive features but is not available in a prac- 
tical form. Methods of considerable interest 
are those whereby either the electron beam 
is electrically controlled at the phosphorus 
screen for changing colour or whereby shadow- 
ing techniques are employed to produce @ 
durection-sensitive colour screen. All these 
methods were investigated: the - following 
notes relate to sume of the tubes which were 
built and will give information as to their 
design and operauon. 

A paper on “A Three-Gun Shadow-Mask 
Colour Kinescope,” by H. Bb. Law, describes 
the design and construction of a three-gun 
shadow-mask colour kinescope. In this tube 
the beams from three guns mounted together 
in a 2in diameter neck, are deflected by a 
single deflection yoke. The guns are puinted 
so that the electron beams converge to & spot 
on @ thin, perforated metal sheet, which acts 
as & mask and is situated a short distance 
away from a viewing screen composed of many 
phosphorus dots. Associated with each hole 
in the mask is a trio of phosphorus dots capable 
of emitting the three primary colours: red, 
blue and green. , The dots are so placed that 
each electron beam, as it scams, can “see” 
only one dot of the trio. Each of the three 
beams is thus capable of exciting one colour 
only, and when ail three beams are modulated 
with the appropriate primary colour infor- 
mation a picture in full colour can be repro- 
duced. An apparatus called the “ lighthouse ” 
is used to record the locations of the phos- 

phorus dots on a photographic plate placed 
behind the mask and in the place of the phos- 
phorus screen. A point source of light, at the 
position from which the deflection of one of the 
beams appears to take place, is used to simulate 
the electron beam in recording the phosphorus- 
dot positions. The pattern for one colour of 
phosphorus is the same as for the other two 
colours and the geometry of the hole system 
in the mask is such that the three phosphorus 
patterns nest together perfectly. The phos- 
phorus screens may be made by using various 
processes, such as electrostatic printing, offset 
printing, photo-printing processes, silk screening 
and settling. The latter two methods are 
briefly described in the text. 

A paper by R. R. Law, entitled “ A One- 
Gun Shadow-Mask Colour Kinescope,” describes 
a direct view shadow-mask, three-colour kine- 
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scope employing a@ single electron gun. The 
colour selection in this tube is accomplished 
by controlling the direction of approach of a 
single electron beam to a direction-of-approach 
sensitive colour screen. For sequential pre- 
sentation the beam is shared in time sequence 
between the three primary colours. For simul- 
taneous presentation the beam is shared con- 
tinuously among the three primary colours. 
The new problems presented by the one-gun 
shadow-mask colour kinescope arise from the 
special requirements placed on the electron 
optical system, from the need for deflecting 
the beam into different colour positions and, 
in the case of sequential presentation, from the 
necessity for bianking off the beam as it is 
switched from one colour position to the 
next. Practical solutions to these and other 
problems are presented. 

The deveiopment of “‘A 45-Degree Reflec- 
tion-Type Colour Kinescope ”’ has been reviewed 
by P. K. Weimer and N. Rynn. The 45-deg. 
reflection-type colour kinescope is an experi- 
mental tube of single-gun design, in which 
the colour is changed by applymg a control 
voltage directly to the screen assembly. 
The screen assembly consists of a multi- 
apertured metal plate coated on the front 
side with red, green and blue phosphorus strips 
and mounted parallel to a gluss plate coated 
with a transparent conductive film. An electron 
beam scans the back of the metal plate at an 
angle of incidence of approximately 45 deg. 
Tne portion of the beam ing through the 
slots is reflected by the electric tield between 
the plates, causing it to fall back on one set of 
Phosphorus strips. By varying the potential 
of the giass ‘‘ retiector ’’ plate, the beam can be 
shifted from one colour phosphorus to another. 
The scanning beam is not required to follow 
the aperture pattern and the colour purity is 
independent of beam focus. A property of this 
tube is the automatic registry of the three 
colours over all parts of the screen. ‘The 
screen is not difiicult to construct; the power 
required to switch colours at megacycie fre- 
quencies is small. Other characteristics of this 
tube are the unconventional shape of the bulb, 
and the need, in some forms of the tube, for a 
* keystoning”’ correction of the scanning. 
Experimental one-gun tubes having screens 
7in in diameter have been built and operated. 
Tests have shown that the 45-deg. retiection- 
type colour kinescope is capable of good quality, 
high definition pictures. Complete evaluation 
of tubes of this design, cannot be made yet. 

A paper by S. V. Forgue deals with “A 
Grid-Controlled Colour Kinescope,” which 
makes use of a series of closely spaced screens, 
each covered with a different primary colour 
phosphorus and separated from each other by 
fine mesh control grids. Small voltage changes 
of these grids control the depth of penetration 
of the scanning beam or beams into this 
assembly of screens. This arrangement per- 
mits individual excitation of any one or com- 
bination of the primary colours which go to 
make up the coloured image. Experimental 
tubes have been built, in two-colour form to test 
principles and then in the three-colour form. 

Under the heading of “The Development 
and Operation of a Line-Screen Colour Kine- 
scope,” D. 8. Bond, F. H. Nicoll and D. G. 
Moore discuss a colour television receiver 
employing a single kinescope of the line-screen 
type. The kinescope screen consists of many 
hundred narrow parallel phosphorus strips 
of the three primary colours, arranged eycli- 
cally. In the method investigated in greatest 
detail, the raster scanning: lines are parallel 
to the phosphorus strips. Circuit means are 
provided to cause the scanning lines to coin- 
cide with the phosphorus strips of a single 
colour. The beam is then deflected by a “‘ stair- 
step’ wave to the adjacent lines of the two 
remaining colours to generate colour-dot areas 
in synchronism with the received colour signal. 
The required registration of scanning lines 
with the screen elements is obtained by means 
of @ servo circuit deriving control information 
from secondary-emission-signal areas on the 
kinescope screen. All of the papers referred 
to above have been published in Part II of the 
September, 1951 issue of the R.C.A. Review. 
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A Pneumatic Forging Hamme, 


A NEW compressed air forging hamm 
being made by Holman Bros, Ltd. of Ga 
borne, Cornwall, is particularly desiyned f,, 
producing coal picks, moil points, chisels fo 
other light forgings. It works best with a 
pressures of between 70 !b and 90 Ib. per square 
inch and is supplied with a pair of Plain 
faced swaging dies, although other dies can be 
fitted to suit particular requirements. 

As can be seen from the photograph We 
reproduce, the machine has a substantia] 
rigid base, on which the bedplate of the bottom 
block is directly mounted. Its hammer head 
moves in guides having plates which are adjust. 
able for wear. The hammer is a vorticalj 
mounted automatic-v lve unit operated through 
a rod by a foot lever. Through this rod the 
lever is linked to a rocker lever pivote:! on the 
side of the hammer cylinder. Movement of 
this rocker raises or lowers a small spi!!, which 
releases or holds the valve within the valys 
chest fitted at the front of the cylinder. (py 
the opening of the main air supply cock liye 





PNEUMATIC FORGING, HAMMER 


air is admitted to the valve chest and the valve 
is held in its uppermost position by the spill 
for air to pass through ports in the bottom 
of the valve chest. This air enters the hammer 
cylinder and through the piston raises the 
hammer to the top of its stroke. Whilst the 
compressed air supply is maintained the ham- 
mer remains in this position until the foot 
lever is depressed. Depression of the lever 
allows the valve spill to move away from the 
valve, which descends to uncover ports leading 
to the top of the hammer cylinder, the flow of 
air into which causes the hammer to descend. 

Further depression of the foot lever increases 
the supply of air to the valve chest and the 
valve is reciprocated by the alternate exhaust- 
ing of air from above and below the hammer 
piston, resulting in rapid blows being struck 
by the hammer. When foot pressure is released 
from the control lever the valve spill auto- 
matically returns to its original position to 
cut off the air supply to the top of the hammer 
cylinder and allow the hammer to rire to the 
top of its stroke. The automatic valve is very 
sensitive and the blows imparted by the ham- 
mer can be regulated both in speed and in force 
by the operator’s control. Up to 520 blows 
per.minute can be given with the machine. 

If required a pair of combined swaging and 
shearing blocks can be fitted on the machine 
to enable material to be forged and cut to 
length without the use of a second machine 


for cutting-off purposes. 
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Industrial and Labour Notes 


Iron and Steel Production 

The British Iron and Steel Federation 
has now issued final figures of iron and steel 
output in the United Kingdom during 1951. 
Steel production amounted to 15,638,500 tons, 
compared with a record production of 
16,292,700 tons in 1950, It had been estimated 
that last year’s output might reach 16,000,000 
tons, and the result therefore is about 2 per 
cent below the estimate. Last year’s production 
of pig iron amounted to 9,669,000 tons—against 
9.632.900 tons in 1950—and was thus slightly 
below the estimated output of 9,735,000 tons. 
The check on pig iron output occurred in the 
latter months of 1951 and is attributed to 
limitations on coke supplies. The tonnage of 
iron taken by iron foundries, however, increased 
last year by nearly 100,000 tons, leaving a 
shortage of iron for steel making of about 
158,000 tons. 

It has been pointed out that last year’s 
estimate of steel production was based on an 
jron castings production not exceeding the 
1950 level of 3,500,000 tons and, it is suggested 
that, had this figure have been kept to and not 
exceeded, the steel industry’s output would 
have reached 16,000,000 tons. The amount of 
serap used for steel making last vr was 
9,140,000 tons, the quantity of scrap collected 
within the steel industry itself coming fully 
up to expectations. Home-bought scrap 
amounted to 3.860,000 tons, which was less 
than had been hoped, and only 550,000 tons of 
serap were imported. As a result, stocks of 
steel-making scrap were drawn upon to the 
extent of 359,000 tons. Home deliverics of 
steel last year totalled 14,540,000 ingot tons 
and were slightly higher than in 1950. 

The outlook for this year is said to have 
“many uncertain factors.’”’ If steel production 
is to be maintained at last year’s level of 
15.638,000 tons, an extra 570,000 tons of steel- 
making pig iron and scrap will be needed. But 
it would only be in exceptionally favourable 
circumstances that total scrap supplies could 
show any increase over last year’s figure, and, 
in fact, the possibility of some further reduction 
in imported scrap must be taken into account. 
The British Tron and Steel Federation says that 
if steel production this year is to reach 
16,000,000 tons. pig iron output must increase 
by at least 1,000,000 tons. Even at 16,000,000 
tons steel production would be below the 1950. 
level. whereas the production of iron castings 
is running considerably above that level. 
Thus, it is suggested that it would be reasonable 
to limit iron foundry output to the 1959 level, 
as &® maximum, until steel output could be 
restored to the 1950 figure. An additional 
1,000,000 tons of pig iron in 1952 is well within 
the capacity of the extra blast-furnaces now 
becoming available, but its achievement would 
mean that over 10,000,000 tons of ore must 
be imported this year, and that there must be 
further increases in coke supplies. 

Supplies of steel to home users this year 
will obviously depend on the level of both 
imports and exports as well as on production. 
If imports are secured this year to the extent 
of 1.599.000 ingot tons, and exports are limiteds 
to 2,500,000 ingot tons, the supply of steel to 
the home market—including about 500.000 
tons reprocessed from re-usable steel—should 
be about 15,500,000 ingot tons, compared with 
14,540,000 tons last year. 


Employment and Unemployment 

A report on the employment situation 
in Great Britain, issued this week by the 
Ministry of Labour, relates to the end of Novem- 
ber last, when the total working population 
numbered 23,480,000. It is estimated that 
there was no change in the total during 
November, a decrease of 10,000 men being 
offset by a similar rise in the number of women. 
The strength of the Forces at the end of 

November was given as 853,000. 
The number of people in civil employment 
at the end of November was 22,324,000, which 


marked a decline of 27,000 during the month. 
In the basic industries, the labour forces 
numbered 4,123,000, or 34,000 fewer than at the 
end of October. The biggest decline—mainly 
seasonal—was in agriculture, in coal mining, 
2000 were added to the number of wage earners 
on colliery books, and in the gas, electricity 
and water supply services there was an increase 
of 3000. In the manufacturing industries, 
there was a net increase of 2000 in the number 
employed during November, and at the end of 
the month the total was 8,748,000. Of that 
total, 4,192,000 were employed in the “‘ metals, 
engineering ‘and vehicles’? group, which was 
21,000 more than in the preceding month. 
The labour force of the building and contracting 
industries declined by 7000 during November, 
and in “ professional. financial and miscellaneous 
services”? there were 15,000 fewer people 
employed. 

The report also includes unemployment 
figures showing the position on December 10, 
1951. On that day 392.956 people—or 1-4 per 
cent of the total number of employees—were 

istered as out of work, com with 
290,477 on November 12th. Of the December 
total, 43,518 people were described as “ tem- 
porarily stopped.” 
The Value of the Home Market 
A statement by Sir Thomas D. Barlow, 
chairman of the District Bank, Ltd., which 
accompanies the bank’s annual report, makes 
reference to measures necessary to tighten 
up the whole of this country’s economy, as 
only by a ‘transfer of labour and materials 
can the production of armaments and exports 
be expanded. But Sir Thomas then emphasises 
the value of the home market, saying that ‘ in 
striving towards our objective it is possible to 
go too fast and too far.”” The urgency of the 
task on hand. his statement continues, naturally 
tempts us to disregard all but the needs of 
essential industries, and to under-estimate the 
effects of dislocation in other branches of 
production. 

In pursuit of effective deflation, Sir Thomas 
comments, it-is logical to point out that a 
curtailment of civilian output can be balanced 
by a reduction in private spending. Monetary 
measures and taxation, he says, are quite 
capable of seeing to that. But, Sir Thomas 
suggests, if it should imply an undue restric- 
tion of domestic consumption, there is less 
solid ground for believing that such action 
would be beneficial either to the country or to 
essential industries. Domestic consumption, 
he claims, has its importance, since it is 
excessively difficult to maintain and develop 
an export trade in many classes of goods— 
particularly those of high quality—unless 
there is an adequate home market to provide 
ample opportunity for research and an outlet 
for experimental work. To limit the home 
market excessively now, Sir Thomas suggests, 
would be to deprive our manufacturers of a 
pioneer service for improving the functional 
and ssthetic qualities of their products just 
when exports are most needed. 

The statement goes on to say that, for another 
and no less important reason, it will be necessary 
to act judiciously in the reorientation. of our 
industrial output. With the armament pro- 
gramme now getting near quantity production, 
the engineering industries are likely to be 
increasingly diverted from the export task, 
and the breach must therefore be filled by 
other classes of goods. Since. for many of them, 
Sir Thomas asserts, production costs cannot 
be kept sufficiently low ‘without. a substantial 
offtake by the home market, too great a con- 
striction of domestic trade would tend to make 
them dearer at a time when foreign competition 
dictates that they must be cheaper. 


Mining Manpower 
Last week, the chairman of the 


National Coal Board, Sir Hubert Houldsworth, 
surveyed the work of the Board during the 


five years since it was established. In the 
course of his review he observed that, last 
year, the coal mining industry gained 9000 
men and that the weekly average number of 
wage earners on colliery books over the year 
was 699,000. That, Sir Hubert said, was 
encouraging against the loss of 17,000 men in 
1949 and 20,000 in 1950. In addition, recruit- 
ment, particularly of boys and ex-miners, 
continued at an improved rate throughout 
last year, 19,000 boys having been recruited 
as against 15,000 in 1950, and 33,000 ex-miners 
as against 24,000 in 1950. 

Sir Hubert went on to say that the Coal 
Board needed more than 710,000 men, and 
that not all it had at present were in the places 
where they were most wanted. Of the Board’s 
forty-nine areas, over one-third were badly 
short of men, their deficits totalling about 
15,000, and those areas included some highly 
industrialised places in which there simply 
were not enough workers to do all the jobs 
required. Houses, Sir Hubert emphasised, 
were undoubtedly one of the keys to the 
problem, and the faster they were built in the 
right places, the sooner the problem would be 
mastered. 

On the subject of coal production, Sir Hubert 
said that output per man-year had now reached 
pre-war figures, but was still not up to the 
record of 1937, when it was 309 tons. At the 
face, output per man-year had increased from 
647 tons in 1946 to 737 tons in 1951. As to the 
outlook for the current year, he did not think 
that much increase could be expected from 
Saturday overtime working, nor could the 
manpower position be forecast. 


Britain’s Overseas Trade 


The value of exports of United 
Kingdom goods in December has been estimated 
provisionally by the Board of Trade as 
£294,900,000. The daily rate of exports in 
December, which contained twenty-four work- 
ing days, was about 9 per cent below the rate 
in November, and about equal to the rate in 
the third quarter of last year. Exports for 
the whole of last year have been valued at 
£2.589,590,000, or 19 per cent above the 1950 
total. It is not yet possible to calculate the 
volume of exports in December or in the fourth 
quarter of last year, but the volume for the 
year is provisionally estimated by the Board 
of Trade as about 3 per cent higher than in 1950. 

Imports in December were again lower, 
being provisionally valued at £314,100,000. 
But the total import value for the year has 
been put at £3,917,000,000. which was 50 per 
cent higher than in 1950. The Board of Trade 
says that the volume of imports last year was 
probably about 15 per cent higher than in 
1959. On the basis of the provisional figures 
for December, the excess of imports over total 
exports in the fourth quarter of 1951 was 
£284,300,000, compared with £373,200,000 in 
the third quarter. The excess over the whole 
of last year was £1,209,700,000, compared with 
£352,200,000 in 1950. 


Semi-Manufactures of Copper and Zinc 

Because of the world shortage in the 
supply of raw materials, and the high rate of 
demand for essential purposes, exports of 
semi-manufactured copper and copper alloys 
in the second, third and fourth quarters of 1951 
were restricted to approximately half the rate 
prevailing in the first six months of 1950. The 
Board of Trade has now announced that, in 
conformity with the recommendations of the 
International Materials Conference, exports of 
semi-manufactured copper and zinc and their 
alloys in the first quarter of 1952 and until 
further notice will be licensed at 80 per cent 
of the rate of export in 1950. Applications 
for export licences should be addressed. fully 
documented, to the Export Licensing Branch 
of the Board of Trade, Atlantic House, Holborn 
Viaduct, E.C.1. The validity of existing 
licences is not affected by this announcement. 
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Notes and Memoranda 


Rail and Road 


Motor Inpustry’s Summer ScHoor.—The sixth 
annual residential summer school to be 
by the Institute of the Motor Industry will be held 

at St. Catharine’s College, Cambridge, from August 
Bid io Sich net Ee prnenl heer nares 
an opportunity for intensive study, under 

of the principles and problems of the 

7 of industrial and commercial affairs which 

affect those in the motor 

sauery. fee for the school is twelve guineas 

to members of the Institute and thirteen guineas 

to non-members. Full particulars may be obtained 

from the Institute of the Motor Industry, 40, Queen’s 
Gate, London, 8.W.7. 

Roap Exrenpirurr.—The British Road Federa- 
tion, Ltd., in mentioning expenditure 
one ans of population, refers to a table 
published by the Association of Automobile and 
Allied Industries of Italy. In this table it is shown 
that U.S.A. spends 122s., Port 88s., Sweden 
52s., Norway 5ls.; then comes Britain with 29s., 
Italy 12s., and Turkey 9. The Road Federation 
states that as motor taxation in this country is 
producing during the current year no than £250 
er rc pe arp? py a 

roads (£30 million) works out at only 12s. per head, 
the balance of 17s. per head is provided by the rate- 
and therefore owners of motor vehicles pay 

twice for the roads. 


Tae Swanninetron Winpine Enore.—The 
stationary winding engine, which since 1833 has 
hauled trucks of coal up a 1 ee 17 gradient at 
Swannington, Leicestershire, is be displayed 
amongst the exhibits at the York Saitony Museum. 
Built for the Leicester and Swannington Railway 
by Robert Stephenson, this engine was i 
SED Genet Cepsentien mennean at Oe Seen 
valve, which, in improved form, is extensively used 
to-day on modern locomotives. It is a single- 
in diameter by 3ft 6in stroke, 
per square inch. 
The tted with hand-operated “ gab” 
The cen enabled it to be started in either 
direction of rotation irrespective of the position of 
the crank. 


Air and Water 


Luioyp’s Reeister Wreck Returns.—The ton- 
nage of ships totally lost or broken up for the 
quarter ended March = 1951, has been published 
by Lloyd’s oor of Shipping. Steamers and 
motorships totally lost oe upon casualty 
amounted to fifty-nine ships of 110,986 tons gross, 
including eight s of 17,830 tons belonging to 

orthern Ireland, and peg asd 
of 8404 tons owned by other Commonwealth 
countries. Ships broken up, but not consequent 
upon casualty, numbered ninety-nine of 177,236 
tons, of which thirty-three steamers and motor- 
ships of 64,222 tons gross were British, and four ships 
of 8313 tons gross were owned by the Common- 
wealth countries. 


Destruction or “ Variant” ProtroryPre.—The 
only prototype of the Vickers “‘ Valiant ” four-jet 
eee mee destroyed in enaneiinnt yo Saturday, 

anuary 1 The aircraft caught during a 
flight from Hurn airport and was abandoned in the 
air by the crew of five, one of whom was killed. 
Certain mess accounts indicate that the air- 
craft was flying at about 6000ft when first smoke 
and then flames issued from the starboard engines, 
and it appeared that the machine before 


crashing near Bransgore, Bournemouth. A joint. 


announcement from the Air Ministry and the 
Ministry of issued on Sunday stated that 
the destruction of the “ Valiant ” was caused by 
accidental fire in one of the engine bays. For- 
tunately, the statement continued, the aircraft had 
already completed sufficient test flying to show that 
it had fully met the air staff requirements and the 
accident would not therefore entail any changes 
in the plans for its production. 

A -Hyprocraraic Recorp.— ‘The Admiralty says 
that the deepest ever specimen from the bottom 
of the ocean has been obtained by H.M. Survey 
Vessel ‘‘ Challenger.” The specimen, consisting 

t-up from a depth of 
5744 fathoms, The “Cha * has revisited 
the area in the Pacific Ocean where in June last she 
obtained the deepest recorded sounding of 5940 
fathoms. Opportunity was taken to amplify the 
information collected on the previous occasion. 
Two closely sounded profiles were run across the 
trench to obtain the shape of the ocean floor, and, 
in addition, and water samples were 


taken from the depths. Soundings were taken with 


Asdic t, which is capable of using a 
vaticas eteioee) ome. In \ ition, three fur! further 


Sunuuah, and abou S00bGsiud Reuieeninaing 
was wound, and also a 5000-fathom Lucas 
machine with an extra 2000 fathoms of wire 
on. Each occu) about five and a half 
Rewen, n8 D300. She. . cast that the bottom 
specimen m athoms was uageer so | 
brought to the surface in a Bailey rod. The reddi 
clay is similar to that generally wth Paden ad 
parts of the Pacific. It is co largely of 
volcanic dust. The skeletons of minute sea animals 
which settle in shallower places dissolve at great 
hs owing to the pressure of water. The voleanic 
sete in tine of the ocean must have been 
or millions of years. 


Miscellanea 


Economic aND Commercian ConpiTions IN 
Iraty.—A survey of economic and commercial 
conditions in Italy has been published by H.M. 
Stationery office, price 5s. It is the latest volume 
in the series of overseas economic surveys issued 
by the Commercial Relations and Exports Depart- 
ment of the Board of Trade. 


Tue Late Mr. C. J. T..Macxm.—We have 
Seen Wk, Sete mens Of Se rae OF C.J. T. 
Mackie, which occurred su in London on 
January 8th. Mr. Mackie been assistant 
secretary of the Institution of Chemical Engineers 
for the past twenty-seven years, and for the greater 
part of that time was responsible for the administra- 
tion and financial work of that Institution. 


A new library, particularly intended for students in 
all branches of engineering, is to be opened at the 
College of Technology and Commerce, Leicester, 
in a separate building away from those of the main 
college. A comprehensive collection of trade 
catalo . handbooks, instruction manuals, house 
journals, &c., will be made available to students at 
the library, in addition to the usual text books. 
In order that this collection should be 


ture from all engineering firms. The material 
should be addressed to the Chief Librarian, at 
Lero Buildings, Painter Street, Leicester. 
Puysticat Socrety’s ANNUAL Exursrrion.—The 
Physical Society’s thirty-sixth annual exhibition of 
scientific instruments and apparatus will be held 
from Thursday, April 3, to Tuesday, A 8, 1952, 
excluding Sunday. As in 1951, it will be housed in 
both the Royal College of Science main building, 
Institute Road, and the Huxley Building, 


Exhibition road, a tative selection oo 
exhibited in each On Thursday 

and afternoon, aad the exhibition tcc be mn 
to members of the Society and Press only. 


courses will be delivered on Friday, Ageil 4eh, and 
Monday, April 7th, and the _ prizewinning entries 
of the Society’s Craftsma: and Draughtsman- 
ship Competition will be on . The handbook 
of the exhibition will be available from the Physical 
Society early in March, price 7s. 3d., post free. 

“ Wurraxer, 1952.”—-We have received from 
J. Whitaker and Sons, Ltd., 13, Bedford Square, 
London, W.C.1, a copy of Whitaker’s Almanack for 
1952. It is the eighty-fourth annual edition of this 
invaluable work of reference and has the additional 
distinction this year of being the largest issue ever 
published. The almanack contains 1156 pages 
giving concise information on a variety of 
subjects, many of which arise in the day-to-day 
running of a factory, office or reference library. 
The section dealing with trade affairs is among those 
which have been extended and now includes tables 
showing the production of the princi 
modities by countries, statistics of t con- 
sumption in the United Kingdom, and the "v. 8.A. 
and the dollar value of the import and export 
trade of the countries of the world. Pre-war 
sections of the almanack which have been restored 
in the new edition are those dealing with ee 
fees and with the gin mig ys nag a8 - 
tered by County Councils. The customary, but 
obpag™ meatal soview 9 qvente oe ie wer fer ond 
of science, invention and discovery again appears 
It should be added that the new Whitaker was 
available before the end of last year and that ing 
opens with a thirty-two- supplement sett 
out the full results of the General Election and 
the names of His Majesty’s Ministers. As the 
election was not held until October 25th, the pub- 
lishers and the printers are to be congratulated on 
their achievement in bringing the almanack right 
p> Ae Bys dy taahe yA Dinas Wie to Baas 
complete edition of Whitaker is 


INTERNATIONAL CoAL CLASSIFICATION, 5 isnt 
from this country, the United States and £ 
counttice have been trying to work out ast 
national system for the classification of coal, based 
on its en yo Bp ns ang and ¢ 
properties. object of c coal is to 
@ buyer or user in finding the best coal fr ie 

» and the advantages of a universa] !a 
in coal classification or ion are considerable, 
The National Coal Board says that in their Meetings 
at Geneva, under ‘Coonnebaten of the Coal Committes 
m to Europe, scientists 
have found difficulty in agreeing a suitable tes 
for measuring the coking properties of coal. British, 
French and Belgian scientists recently visited 
hare to ey Apa tests used there, and now 
tish met: of assessing pertics—the 
Gray ee Ble, Danes assay coke test—is studied 
French scientists at the National Cog] 
Board’s coal survey laboratory at Sheffield. Thess 
exchanges of views and scientific informaiion are 
proving to be very valuable, and it is confi 
meet that an agreed international classiiication 
be worked out. 


Personal and Business 


Mr. C. A. eee director of 
the Ozalid Company, Ltd. 

1.B.M. Untrep Kixepom, Ltd., is the new name 
of International ‘Time Company, Ltd. 


Mr. R. H. Crurcxesuanx has been appointed 
buyer for G. and J. Weir, Ltd., Cathcart, Glasgow, 
kocnegeatentn de Crawford T. Robertson, who has 


Me. K. See Se bie cpreintes tle 
industrial 


manager, and products, of 
ae tome t Ltd., 10, Essex Street, Strand, 

Mr. Joun R. Rarcuirr, B.Sc. -), M.I.Mech.E., 
has been elected to the board of and L. Steel. 


founders, Ltd., Letchworth, as engineering works 
director. 
Sm Joux Woops, G.C.B., M.V.O., has been 
appointed a director of the ish Electric Com. 
y, Ltd., and of Marconi’s Wireless Telegraph 
mpany, Ltd. 
Reminctow Ranp, Ltd., 1-19, New Oxford 
Street, London, W.C.1, announces that Mr. W. A, 
Boggia has been appointed supervisor of production 


Desiens, Ltd., Twyford, Berks, has 
to Packman Ltd. 


i Machinery, 
Mr. P. J. Packman, MI Mech. E., continues as 
technical director. 


Duntor, Ltd., announces the appointment of 
* Mr. E. J. Lawson Clark as regiona eT . 
Northern Ireland, in succession to Mr. ay % 


Welsh, who has retired. 

SHELL-Mex anv B.P., Ltd., states that Mr. R. P. 
Williams has been appointed manager in 
the western division, with offices at Refuge Assur- 
ance Buildings, 18, Baldwin Street, Bristol: 


Mr. Marraew Seaman, M.I.Mech.E., has been 
a a director of British x 
Ltd. (a subsidiary of the British ny; 


Ltd.), Angel Road, Upper Edmonton, N.18. 

"hs Southampton, depot wil he. sheagel, cn 
of its Southampton t on 
January 23rd, to 5-9, Payne’s Road, Freemantle, 
Southampton (telephone, Southampton 71276). 

Mr. D. B. Waters has been appointed officer-in- 
charge of the Scottish branch of the Road Research 
Laboratory, in succession to Dr. R. 8, Millard, who 
has become head of the bituminous section of the 
Materials Division of the Laboratory. 

SHEEPBRIDGE ENGINEERING, Ltd., announces the 
appointments of the following general managers 
to the boards of their ive nies :— 
Mr. J. H. Lomas, a td., and 
British Van _der Horst, L Mr. H. Gunner, 


" “5 Ee. W. 
Products, Lid; Mr. A. E. 8. 
F. Elliott, 
ction, Ltd.; Mr. 


Light E. A. Macdonell 
Sheepbridge Stokes Engine Liners, Ltd. 


Contracts 


Henry Ross, Ltd., has received an order from 
the Currie Line, Ltd., to build a single-screw motor- 
ship of 1850 tons deadweight for service betwoon 
hee) ond oe pli as orice sp 
passengers a at a service speed 
pois laste by OB olar diesel engine. 
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British Patent Specifications 

When cn invention is communicated 
name and the communicator are printed in 
italics. When an abridgment is not illustrated the specifica- 
tion is without drawings. —— given is the date of 
application § the second date, at the end of the abridgment, 
js the date .f publication of the complete specification. 

Copies of may te obtained at the Patent 
Office Sale Branch, 15, Southampton Buildings, Chancery 
Lane, W.U.2, 2a eaoh, 

POWER TRANSMISSION 


661,821. A t 9, 1949.—Tue Corrine or GrarR 

fra, Parsons Marine Steam Turbine 
Co.npany, Ltd., Turbinia Works, Wallsend-on- 
Tyne, and Louis Mortimer Douglas, of the 
company’s address. — : 

The object of the invention is to provide 
improved methods of cutting true helical teeth 
for gears by the hobbing in a machine which, 
due to inaccuracies, would normally produce teeth 
not lying in true helical paths. As illustrated, the 
driving shaft for the hob A is divided into two pene 
tions B and CO, and the adjacent ends of the ft 
are connected each to an individual bevel wheel 


A 
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forming part of a differential gear D incorporating 
one or more planet bevel wheels. As shown in the 
lower view, the housing of the differential gear has 
secured to it a gear wheel HZ engaging a bevel wheel 
F mounted on a spi which also carries a pulley 
G@. Supported from the fixed portion of the machine 
is a bracket H containing a groove in which slides a 
cam J. The cam is connected to the hob saddle 
by a strut or link K, so that it is given the same 
longitudinal motion parallel to the axis of the work 
as the saddle. The roller L rides on the cam and 
is mounted in a yoke N to which is attached a strap 
which is parti wrapped round and secured to 
the pulley. As the hob saddle moves longitudinally 
across the face of the work the cam is moved corre- 
epondiogy and the roller is raised or lowered by 
the appropriate amount. This motion is transmitted 
by the strap to the pulley @ and thence by the 
gears to the casing member Z. of the differential 
.gear which carries the planet wheels. By these 
motions the added or subtracted rotation is given 
to the hob shaft C to effect the compensation 
required.— November 28, 1951. 


MINING ENGINEERING 


663,531. April 23, 1948.—Mnvs Props, Le Progres 
Charbonnier “‘ Prochar,” Société Co-opérative, 
22, rue Saint-Jean, Anderlues, Belgium. 
The prop described is rigid approximately up to 
the limit of elasticity of the metal, and begins to 
slide slightly after that limit has been reached. 
The drawings show a vertical section of the 
— Aron: Bee — @ horizontal section Seas 
the —IT, prop comprises an upper 
element or A and a lower element B, at the 
ptr ich is welded a collar CO which carries the 
mem! intended to effect the jamming of the prop. 
These consist of an int member D i 
against the post, two vertical wedges Z, a horizo: 
wedge-shaped bolt F, and a key @ made of wood 
or other compressible substance. The collar C 
1s so mounted and shaped that the in’ 
ae D can be we between the ur 0 
and inner element A. The wedges Z bear against 
inclined surfaces.on the interposed member and the 
collar. In positioning the prop, the upper element 
A is withdrawn from the lower elemenc B until its 
head ‘bears against the roof. The wedge F is then 
knocked into the collar so that the wedges Z move 
upwards and downwards and clamp the interposed 
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member against the upper element. Since the angle 
= eee is hs peor a Pag — 
‘orce is exerted on t part A when 
horizontal F is ieee | 

can only sink mto the collar in its axial direction 








No. 663,531 


against substantial resistance. The wedging 
arrangement is such that the upper element only 
descends into the lower element by a very small 
amount and against very great resistance, under the 
action of the pressure of the roof.—December 27, 
1951. 


ROAD TRANSPORT 


663,674. July 1, 1949.—Sanpive Devices ror 
Veutcies, Westinghouse Brake and Signal 
Co., Lid. Arthur William Simmons and 
Matthew Fred Phillipson, all of 82, York Way, 
King’s Cross, London, N.1. 

As illustrated, a base member A of the sanding 
device is bolied to the bottom of a hopper B 
and is pierced centrally by an orifice having con- 
verging portions O and D at either end connected 
by a portion of reduced diameter, or throat 2. 
The end of the orifice which opens into the 


hopper is provided with a raised annular lip or- 
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No. 663,674 
rim F, while to the lower end is connected the 
discharge pipe. Above the upper face of the base 
is a compressed air manifold G concentric with the 


orifice. The manifold is formed with a chamber 
H into which compressed air is fed. A choke J 


may be inserted to limit the flow of air to a pre- 
determined value. In the base of the manifold 
over the orifice a main jet K is provided to direct 
compressed air downwards through the orifice. 
Round the base of the manifold are a number of 
auxiliary jets L directed at the sloping surface of 
the sand. Air from cage on im 
sand and agitates it to facilitate t: low over the 
rim of the orifice. A second series of auxiliary jets 
& provided around the side wall are inclined 
slightly downwards to agitate the sand between the 
manifold and the side wall of the hopper, where it 
is liable to become packed due to vibration of the 
vehicle, especially if the sand is damp. The throat 
portion of the outlet increases the velocity of the 
sand and ensures that it is carried right through the 
discharge pipe.—December 27, 1951. 


OIL COMBUSTION EQUIPMENT 
663,669. May 18, 1949.—Onm Burners, Aktiec- 
bolaget Gotaverken, Gothenburg, Sweden. 

The invention has for its object the guiding of the 
combustion air so as to form the flame and maintain 
it at a suitable distance from the burner nozzle. 
As shown in the drawing, the burner comprises an 
outer stationary casing A, which serves as a supply 


in, so that this part . 


upon the 
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conduit for: the combustion air, end a ¢entral fuel 
atomising nozzle B. The nozzle is surrounded by a 
conical member, which is surrounded by a protecting 
sleeve O. Around the fuel-atomising ice is & 
tubular screen D extending from the inner portion 
of the protecting sleeve beyond the discharge open- 
ing. ithin this screen, the flame is protected 
against disturbing influences from temporary 
variations in the flow of air, and is guided sub- 
stantially by air supplied by two systems of a 

The first of these apertures, Z is near the discharge 
opening, the air being supplied through apertures 
in the sereen and guided by the protecting sleeve C 
and by a slanting wall F imparting to the air an 
inward and forward direction against the jet of oil, 
so that the flame is forced away from the atomising 
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device. The second system of apertures is provided 
near the front end of the screen and comprises two 
series of holes through which air is supplied at right 
angles to the direction of the jet of oil.. Owing to 
the fact that the air is divided into a number of 
thin jets, it mixes intimately with the jet of oil and 
ensures effective combustion. At the same time, 
the air jets prevent the flame from being forced too 
far away from the atomising device. The screen 
D has a guide member @ which catches part of the 
air flow and directs it inwards. The screen also 
co-operates with a slidable control device consisting 
of a member H shaped as a truncated cone.— 
December 27, 1951. 
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April 28, 1949.—Tuzas_z Pontoon, 

Nicolaas Willem Conijn and Henry Joseph 

Aloys Maria Smulders, Werf Gusto Firma A. F. 
Smulders, of Schiedam, Netherlands. 

The invention relates to pontoons for transporting 

and discharging materials such as stones, sand, clay. 

The pontoons are made tiltable so that the 


material will slip from the deck into the water. Such 
pontoons are used in the building of dykes, piers 
and dams. The drawings show a plan view of the 
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pontoon and an end view, both in unloaded condi- 
tion. It will be seen that the deck or top surface A 
is the same as the bottom B. Both surfaces are 
provided with side walls O having inclined inner 
surfaces extending along the whole length of the 
pontoon. Within the pontoon a tank D, indicated 
by dotted lines in the lower view, is built at one side 
of the longitudinal vertical central plane. This 
tank has supply and discharge passages H and F, 
and is fitted with valves. The pontoon is. used as 
follows: The load is piled up on the deck of the 

ntoon with the tank empty and the valves closed. 
When the pontoon has been shifted to the place 
where the load is to be di into the sea the 
valves are opened. When the tank is filled with 
water the pontoon becomes unstable and capsizes, 
turning clockwise. Before faHing into the_ water, 
the load adds an unsymmetrical weight to the 
pontoon which results in it being turned through 
more than 90 deg. Thus the bottom turns upwards 
and now with the pontoon in unloaded condition, 
the bottom becomes the deck ready for the next 
cycle of operations.—December 27, 1951. 
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Forthcoming Engagements 


Secretaries of Institutions, Societies, &c., desirous of 
having notices of meetings inserted in this column, are 
requested to note that, in order to make sure of their insertion, 
the necessary information should reach this office on, or 
before, the morning of the Monday of the week preceding 
the meetings. In ali cases the TIME and PLACE at which 
the meeting is to be held should be clearly stated. 


Chemical Society 

Thure., Jan. 24th.—Burlington House, Piccadilly, 
London, W.1, “Gustav Tamann * Memorial sen 
W. E. Garner, 7.30 p.m, 


Tluminating Engineering Society 
Mon., Jan, 2\st.—SHEF¥FIELD CenTRE: The a 
Western Em Sheffield, ‘“* Stage Lighting,” 
Corry, 6.30 p.m. 
Thurs, Jan. 24th—Braprorp GRouP: Yorkshire 
Electricity Board, 45-53, Sun Road, Bradford, 
“ Church Lighting,” L. C. Rettig, 7.30 p.m. 


Incorporated Plant Engineers 

Thurs., Jan. 24th—S. Yorxesumre Brannon: Grand 

is Sheffield, “ Fuel er ee questions ?” 
mm. 

Fri., Sen. 25th.—Imperial Hotel, ham, “ The 
Selection of Earth-moving Plant for Pa ic Works, “8 
J. Lachlan Sturrock, 7.30 

~o— Branoz: The 


, “Plant Problems in Propert 
J. Stephenson, 7.30 p.m. J 


Institute of British Foundrymen 

Sat., Jan. 19th.—Bristot anp West or ENGLAND 
Branca : Grand Hotel, Broad Street, Bristol, ‘‘ Sound- 
ness in Cast Iron,” A. Tipper, 3 p.m. 

Tues., Jan. 22nd. —COVENTRY AND DIsTRICT SruDENTs 
SECTION : Technical College, Coventry, ‘‘ Some 
Aspects of Modern Steel Foundry Practice,” E. 
Gregory, 7.15 p.m. 

Wed., Jan. 23rd.—BrmmincHaM Branco: James Watt 

Memorial Institute, Great Charles Street, Birmingham, 


“* Recent Develo; ts in Cupola » with ial 
reference to Blast Capdion itz ulte, 
7.15 p.m. 

Fri., Jan. 25th. —Fatxirk SECTION : Temperance a 
Lint , Falkirk, “ Observations — relati 
Foundry ice,” W. Pollock, 7 m.———W. Cs 
Section : Technical —— Llanelly, “ Steel Foundry 


Practice,” G. T. Hampton, 7 p.m. 


Institute of Industrial Supervisors 

Tues., Jan. 22nd.—Lxtcester Section : College of Tech- 
nology, .The Newarke, Leicester, Annual General 
Meeting and Industrial Film Show, 7.30 p.m. 

Wed., Jan. 23rd.—Bremineuam Section: College of 
Technology, Suffolk Street, Birmingham, Annual 
General Meeting, “‘Some Impressions of America,” 
J. Wilson, 7. 306 p.m. 

Thurs., 24th._—W EDNESBURY AND DaRLaSTON 


Wednesbury, Annual General Meeting, 
and Film Show, 7.30 p.m.——N.W. Section: Unity 
Hall, Greek Street, rt, Annual General Meet- 
ing and Industrial Film how, 8 p.m.——GLascow 
Section: Mavor and Coulson, Ltd., Bridgeton, 
a, General Meeting and Industrial Film Show, 
7.30 p.m. 


Institute of Marine Engineers 
Thurs., Jan. 24th.—Technical College, Sunderland, 
“ Refrigeration at Sea,” R. R. Strachan, 4 p.m. 


Institute of Metals 
Thure., Jan. 24th—BremincHam Locat Section: 
James Watt Memorial Institute, Great Charles Street, 
Birmingham, Discussion on “‘ Productivity,’ 7 p.m. 


Institute of Navigation 


To-day, Jan. 18th.—Royal Wl tavigntions) Ez Ken- 
pte oe BW 4 tional Errors,” 
E. W. Anderson, 5 p.m. 


Institute of 


Tues., Jan, 22nd.—Institution of Mechanical Engineers, 


Storey’s a St. James’s Park, 8.W.1, “* Quick 
Freezing,” W. V. Smedley, 5.30 p.m. 
Institute of Road Transport Engineers 

Mon., Jan. 2lst.—Scortisn Centre: North British 
Hotel, Edinburgh, “‘ Development in Tyre Construc- 
tion and the Use and Abuse of Tyres,” W. R. Good, 
7.30 p.m. 

Tues., Jan. 22nd.—N.E. Centre: Kirkstall Forge 
Engineering, Ltd., Dunelm Hotel, Durham City, 


‘ Rear Axles,” R. H. Wilson, 7 p.m. 


Institution of British Agricultural Engineers 
Tues., Jan. 22nd.—Institution of Electrical ineers, 
Savoy Place, London, W.C.2, “ Plough 5 
Types, Designs and Construction?” D. P. Ransome, 
2.15 p.m, 
Institution of Chemica] Engineers 
To-day, Jan. ag ed anp SrupeEnts’ Szc- 
tion: Caxton Westminster, London, 8.W.1, 
«“Mansgessent,” D. D. L. W. Atkinson, 6.30 p.m. 


Institution of Civil Engineers 
Tues., > 22nd.—Great Goenge Semel, Sei t W.1, 
“* Civil Enginee: z Aspects of ydro-. ric Develop- 
ment in Scotland,” Mp Pde sipye don “e . 
Wed., Jan, 23rd. —N.W. Assoctation : 9, The Temple, 
24, Dale Street, Liverpool, “ The Design and Any, 
struction of the Waterloo River Entrance, Liverpool,” 
R. A. Stephenson, 6 p.m. 


THE ENGINEER 


Fri., Jan, 26th.— Yonxsumme AssoolaTIon : fd 
sity, Leeds, “‘Some Problems on the Di # 
Industrial Effluents and Domestic Wastes,” J. T. 
Calvert, 7 p.m. 


Institution of Electrical Engineers 
To-day, Jan. 18th.—N E. Stupents’ Section: Grey Hall, 
rp peng 's College, Newcastle upon Tyne, Problems Night, 


Mon., on 2let.—Savoy Place, London, W.C.2, Dis- 
cussion on “ The Implications ‘of the Railway Electri- 
fication Committee’s Report, 1950,” opened by C. M. 
Cock, 5.30 _. 

2nd.—MEASUREMENTs AND Surpity Sec- 


Tues., Jan, 
TION : Savoy Place, London, W.C.2, Discussion on 
“ High- Measurements and Tests,”’ opened 
by J. 8. Forrest and H. Tropper, 5.30 p.m. T- 
TIsH Institution of Engineers and Ship- 
Develapuians ond. Dusign of High Volttge Tinpeles 
lo t an ign of Hi oltage 
Gonaleia” F. 8. Edwards, R. Perry and 8 


.—Epvoation Drsoussion -CIROLE: 
Savoy Place, London, W.C.2, Discussion on ‘* Essen- 
tials of a First Course in Electricity and Magnetism,” 
opened by H. “x YS 6 p.m, 

Fri., Jan. 25th.—N.E, Sruvents’ Section: Crown 
Hotel, Clayton Street, Newcastle upon Tyne, Prob- 
lems Night, 6.30 p.m. 


Institution of Engineers and Shipbuilders in a 
Tues., Jan. 29th.—39, Elmbank Crescent, G 
“ Vibrations in Marine Engineering,” A. E. Fothergill, 
6.30 p.m. 
Institution of Mechanical Engineers 
To-day, Jan. 18th.— W. Brancu, Gravuarss’ Szorion : 


College of Technol , Unity Street, Bristol, “ Planned 
Maintenance,” R. K. B. ne, 7 p.m,——Storey’s 
Gate, James’s Park, ion, mye Thomas 


Research,” 8. Livingston 
Smith, 5.30 p.m. 


Mon., Jan. 2ist.—Mriptanp Branox, GRADUATES’ 
James Watt Memoria! Institute, Great 
Charles Street, Birmingham , “* Some Notes on Thermo- 
anne Plastic Moulding,” I. Molineaux Thompson, 

p.m. a A.D. Centre: Institution of 
Engineers and Shipbuilders, 39, Elmbank Crescent, 
en “Trailers and Semi- Trailers,” A. Marenbon, 


use, » p= 22nd.—BremincuaM A.D. Centre: James 
Watt Memorial Institute, Great Charles Street, Bir- 
min “ Shock Absorbers,” J. W. Kinchin and 
Cc. Stock, 6.45 p.m.——E. Mrptanps Brano#: 
Midland Hotel, Sag fm “ Automatic Control for Aero- 
Engines,” D. berte, 7.15 p.m.——S. WaLes 
BRANCH : Mackworth Hotel, Swansea, Discussion of 

“Safe Winding in Collieries,” T. G. Dash. 

D. Centre: Town Hall, Luton, Address by 
the President, A. C. Hartley, 7. 30 p.m. WESTERN 
BRANCH : Royal Fort, Bristol, “‘ Some Fuel and Power 
Projects,” H. Roxbee Cox, 7 p.m. 

Wed., Jan. 23rd.—Luton A.D. Grapvuartes’ SEcrTION : 
George Hotel, Luton, “ Resistance Welding,” H. H. 
Lummus, “‘ Some Strain Gauge ee -_ in Engi- 

neering,” K. F. Best, 7.30 p. ee D. Centre: 

The Gniversity, Li en Y"f “Trailers and Semi- 
Trailers,” A. akon 15 p.m. 

pe = Jan. 24th.—N. Ww. Branou : Engineers’ Club, 

uare, Manchester, “The Control of Boilers 
aa by Solid Fuel in 8 nsion,” Llewellyn Young, 
6.45 p.m.——Soornan RANCH, GRADUATES’ SEC- 
tion : Visit to Mavor and Coulson, Ltd., Redan Street, 
Bridgeton, 7.15 p.m. 

Fri., Jan. "25th. —Storey’s Gate, St. James’s Park, 
London, 8.W.1, “The Marine Gas Turbine from the 
Vie t of an A tical Engi ” A. Holmes 


Flete 
Institution of Production Engineers 
To-day, Jan. 18th.—Eastern Counti«s Section: Public 
Library. Northgate Street, Ipswich ‘“* Production 
Kugineering as a Career,” T. B. Worth, 7.30 p.m. 
MancHEsTeR GRapvuATE SECTION: | Reynolds Hall, 
College of Technolo; , Manchester, 1, ‘‘ The Uses of 
Glass in Industry, . M. Hampton, 7.15 p.-m.—— 
N.E. Grapvate Secrion: Neville Hall Mining Insti- 
tution, Newcastle upon Tyne, “The Organisation of 
Production and Planning,” B. E. Stokes, 7 




















W. Watezs Secrion: Central Library, Alexandra 
Road, Swansea, ‘‘ Industrial Maint hi 
R. M. Buck le, 7.30 p.m. 

Mon., Jan. 2\st.—Dersy Srotion: School of Art, 


Green Lane, Derby, “ The Construction and Use of a 
Management Expenditure Summary, C. G. Clark, 
7 p.m.——MANCHESTER SECTION : College of Tech- 
nology, Sackville Street, Manchester, “‘ Industrial 
Law and the Production Engineer,” H. Peter Jost, 
7.15 p.m. N.E. cones cam Sh Neville Hall, Newcastle 
upon Tyne, “* Machines for Production of Pressure 
Diecastings and Plastics,” oN N. I ones, 7 p.m. 

Tues., Jan. 22nd.—Liverroot GrapvuaTe SEcTION: 
Electricit Showrooms, aeaeerie’ Liverpool, Film 
Show, “ Welding,” followed by a short talk and 
discussion, 7.30 p.m. 

Wed., Jan. 23rd.—Coventry Section: Geisha Cafe, 
Hertford Street, eos. 5 oe for Batch 











Production,” B. C N. InELAND 
Section: Municipal a aehesionr, aa 
“High Frequency Heating,” R. H. Barfield, 


Thers., Jan, 24th.—Lxtcester Srorion : College of Art 
and Technology, The Newarke, Leicester, ‘‘ Refrigera- 
tion,” J. G. Adamson, 7 p. m,——LoNDON SENIOR AND 
Grapuate SECTIONS : Royal Empire Society, 
Northumberland Avenue, W.C.2, Open Forum on 

raining Production rs in the Universities 
and Technical Colleges,” 7 p.m.——S. WALES AND 
MoNMOUTHSHIRE SECTION: PS. Wales Institute of 
Engineers, Park Place, Cardiff, “ = ae Last ” 
(Manufacture of Engineers’ Tools), E. 8. Gregory, 
6.45 p.m. 


Jan. 18, 1959 


Institution of Structural Engineers 
Thure., Jan, 24th.—11, Upper ve Street, 
to tho Blastis atio Au 


§.W.1, “A Now A 
Two Dimensional MELEE pd 


te 

ra) an. . 25¢h,—Mrptaxp Counties Branoz : 
Watt Memorial Institute, Great Pharlee = 
Birmingham, ‘ Notes on Soil Mechanics,” J. Kolin’ 
zewski, 6 p.m. 


Junior Institution of Enginsers 
To-day, Jan. 18th.— 39, Victoria Street, London, 8, Wi, 
‘* Concrete Quality Control,” 8. J. Crispin, 6.30 p.m, 
Sat., Jan, 19th.—N.W. Section : Manchester Geograph, 
erst / Phot ~ St. . Mary’s Fopere. 7 I 





W. Sim 2.30 
Fri., Jan. rh ~"30, Victoria Street, , & 
* Air Conditioning in Industry,” W. W. a“ ing, rt 
p-m, 
Manchester oe of Engineers 
Fri., Jan, 25th.— eers’ Club, Albert a Man. 
chester, ‘‘ Dust ipitation,” G. OC. Goodwin, 
6.45 p.m, 


North East Coast Institution of Engineers and Shipbuilders 
~~ Jan. oo Pie y | on cemenetlo 

'yne, * imation o i ngine Power from Model 
Experiment Results,” J. J. Le Kent, 6.15 p. > 


Royal Aeronautical Society 
Tus., Jan. 22nd.—GRaDvUATES AND STUDENTs Szotioy ; 
4, Hamilton Place, London, W.1, “ Aircraft in Agri. 
culture,” P. H. Southwell, 7.30 p.m. 


Sheffield Metallurgical 
Tues., Jan. 22nd.—Grand Hotel, 
General Meeting, 7 p.m. 


Sheffield Society of Engineers and Metallurgists 
Mon., Jan. 21st.—The University Building, St. George's 
Square, Sheffield, Presidential Address, 7.30 p.m. 


Societe des Ingenieurs Civils de France 


To-day, Jan. 18th.—lInstitution of Civil yy Geom 
George Street, London, 8.W.1, “ The | es 
Swindlehurst, 5.30 p.m. 


Women’s Engineering Society 


Tues., Jan. 22nd.—Engineers’ Club, Albert Square, 
Manchester, “ Transformers,” J. D. Hodgetts, 6.30 


p-m. 


Sheffield, Annual 





Launches and Trial Trips 

Sunnaas, oil tanker; built by the Caledon 
Shipbuilding and Engineering Company, Ltd., for 
Ivor Bugge, Norway; length between perpen- 
diculars 470ft, breadth moulded 64ft, depth 
moulded 35ft 6in, deadweight 13,870 tons, load 
draught 28ft 9in; Vickers-Doxford oil engine, 
four cylinders, 4400 b.h.p., trial speed 13} knots. 
Trial, December. 

Cergs, oil tanker; built by the Furness Ship- 
building Company, Ltd., for Rederiaktiebolaget 
Ceres, Sweden h between diculars 
496ft, breadth ‘moulded 67ft 6in, moulded 
36ft Sin, deadweight 16,371 tons on 29ft jin 
summer draught; twenty-one cargo oil tanks, 
one pump-room, two 500 tons hour duplex 
steam pumps, steam deck machinery; N.E.M.- 
Doxford oil engine, five cylinders, 670mm diameter 
by 2320mm combined stroke, 5500-b.h.p. at 114 
r.p.m., two Scotch boilers. Trial, December 27th. 

ANNo, cargo ship ; built by Hall, Russell and Co., 
Ltd., for Micchell and Rae, Ltd.; length between 
perpendiculars 120ft, breadth moulded 24ft, depth 
moulded to upper deck 9ft 6in, deadweight 326 tons, 


British Polar uwo-cycle, single-acting diesel engine.: 


Trial, January 9th. 





Technical Reports 
Surface Defects in Ingote and Their as 

Recommended ition. Special Report No. 44 
London: Iron and Steel Institute, 4,- Grosvenor 
Gardens, 8.W.1. Price 25s. net ; 15s. to members. 
—This report was prepared by the Ingot Surface 
Defects Sub-committee, set up by the British Iron 
and Steel Research Association to examine data on, 
and to in causes of, ingot surface defects 
and their influence on the semi-finished and finished 
product. The sub-committee found that often a 
particular defect was known by a number of names 
and, conversely, that one name was sometimes 
applied to more than one type of defect. With the 
object of reducing the co m of terms and pro- 
moting a better of the nature and 
causes of defects occurring in ingots an endeavour 
is being made to define and illustrate the common 
defects. This rt is divided into three main 
sections. The section deals with surface 
defects present in the ingot and illustrates and 
describes twenty-six types. Part two deals with 
defects Po semi- ~— aaes Bean _— roducts 
arising m t ects, ti 0 ter cog- 
ging and those sce aibes frames.. The last 
part deals with processing defects. 
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